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» STEEL: CORED 








Aluminium Cables used 
for Railway Catenaries 
combine the conductance 
of a non-ferrous catenary 
with the strength of a steel 
cable. The steel is pro- 
tected from corrosion by 
the surrounding alumi- 
nium. The weight of the 
conductor is halved, In- 
sulated feeders are elimi- 
nated. Thus the whole cost 
of the system is reduced. 











Steel-cored 
Aluminium 
Catenaries. 
































Reduces Capital & ini Costs. 


Advt. of The British Aluminium Co., Ltd., 109, Queen Victoria Street, London 
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has LOW Current Density, yet it glows at a HIGH TEMPERATURE. 


Low Price, Robust, Cheery, Economical. 
Write for List E (Fires & Cookers) to Sole Manufacturers 


THE ARORA CO., Loughborough 


(Proprietors: Messencer & Co., Lip.) 
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THE TRADE SITUATION. 


AmonG the points touched upon by Sir Eric Geddes in 
his Bradford F.B.1. speech was the very old question of 
the prevention of cyclical fluctuations of trade. In pre- 
war days the subject was discussed whenever there was a 
trade slump, but in the days of prosperity little heed 
was given to it. All sorts of propositions have been ad- 
vanced by statesmen, industrialists, and economists, but 
crises do not conform to rules, and they ignore all such 
propositions by the untimeliness with which they occur. 
A home or local crisis may throw into a state of chaos 
some particular trade or trades, and a world crisis may 
affect all trades. It was so when industrial organisation 
was far less efficient in all countries than it is now. 
May we reasonably anticipate that with the more efficient 
organisation that has followed the course of events of the 
past decade, we can better guard against or provide for 
cyclical fluctuations? Sir Eric Geddes holds the 
view that the cyclical depressions and heights of trade 
are really the outcome of the psychology of the manufac- 
turer and the banker, but principally that of the manu- 
facturer. As he sees it, these fluctuations are caused by 
lack of accurate knowledge as to what the world can con- 
sume, and here he appears to look upon modern indus- 
trial organisation as being able to assist. While it 
‘ would be idealistic to hope that in this imperfect and 
competitive world we could estimate exactly what we 
could sell, partitioning the demands among the various 
he feels sure that much can be done by the 


producers,”’ 
by the great 


collection and collation of information 
trade and industrial organisations, to enable their mem- 
bers to forecast more accurately what the demand will 
be, and what production will be. 

Whatever may be contributed to the discussion of this 
subject at the present time may not assist matters much 
while we are still suffering from the great unsettle- 
ment that has followed the world upheaval of 1914-1918. 
The state of the foreign exchanges and the situation in 
conse- 


Europe, in Russia, and elsewhere are all the 


quences of that calamity, and until order is gradually 
evolved, no contribution to the study of cyclical fluctua- 
tions can be of any great value. 

Sir Eric has admiration for the better way in which 
authorities in the United States have managed to com- 
pile knowledge of American consumption and produc- 
tion, and declares that their published data as to these 
matters. and the vital statistics that lead up to that 
knowlefge. are far ahead of ours. Well, 
reason to know better than Sir Eric that there is such a 
thine as an ‘§ AXE,’’ and that sometimes that tool may 
be destructive of good schemes as well as of cherry trees 
in father’s garden. A zeal for economy may eat up 
the collection of statistical information, 


nobody has 


usefulness in 
and we may even have to defer the 
In the States, 
tures and grows so largely for itself, 
cyclical fluctuations should be more easy to handle than 


compilation of a 
which manufac- 


Census of Production. 
the subject of 


it is with peoples which depend so largely for their 


existence upon the hone and purchasing power 


of other countries. We are at one with Sir Eric 
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when he puts the settlement of the European situation 
very prominently among the measures which can be 
taken for the improvement of trade and the reduction of 
unemployment here. But we wonder whether it is not a 
little too optimistic to say that the great problems of this 
country ‘* would melt as mist melts before the sun’’ if 
a stabilised condition could be brought about in 
Europe! Chairmen of electrical and engineering manu- 
facturing companies have lately emphasised the import- 
ance of the European situation—not so much because 
they look to Europe as a big market for their products 
straightaway when relief comes, but because settlement 
in Europe might herald general settlement in most parts 
; the world. 


ei 
could advance 


If electrical and engineering development 
unrestrained in these islands and 
throughout the world, they would have plenty of busi- 
ness to utilise their enlarged productive capacity, 
though there is so much scope for electrical activity that 
we question whether they would be able to compile 
statistical information regarding future world con- 
sumption. World demand when the brakes are removed 
will leap ahead quite unconcerned with the desires of 
trade organisations to measure its probable volume. 

We select for comment one other point touched upon 
by Sir Eric, because we feel that it should receive more 
attention than has been given to it. He says that the 
future of British trade depends on improvement in 
factory efficiency, and again advances as a matter for 
our study the progress that is taking place in the United 
States. He recognises that there has been a tendency 
here to laugh at the efficiency engineer. Perhaps some 
of our firms have become ‘‘ fed up’’ with the latter be- 
vause of his fanciful and impossible propositions and 
grandmotherly ideas. They have paid his fee and 
allowed him to pass on to his next ‘‘ victim.’’ That 
attitude may in cases have been fully justified—we 
believe it has been so, but it would be unfortunate if we 
failed to avail ourselves of the benefits that may be 
derived from efforts to improve the efficiency of the 
worker and the efticieney of means of production because 
a few zealots have overdone their calling. 

In the course of Sir Eric’s study of the question of 
greater efficiency, he tells us that in America, since 1921, 
there has been an all-over improvement of 15 per cent. 
in the industrial efficiency of the operative. He is not 
clear whether that is due to the better organisation of in- 
dustry and a higher standard of factory management 
efficiency, or whether it is ‘‘ because America is dry.”’ 
The disposition is to smile incredulously at America’s 
manner of handling the liquor question, but we think 
that Sir Eric has done a service in mentioning this point 
in connection with industrial efficiency. What the 
people of America may decide to do in such a matter is 
their own concern, but the consequences of their adopted 
policy upon industry are a matter of world concern, and 
must be taken into account by serious students of in- 
dustrial economics in this and other countries. Sir Eric 
does not enter into a detailed discussion on the question 
of prohibition ; ** Talking from 
the point of view of industrial workers, America is prac- 
tically dry, and all we hear about the bootleggers and 
the ease with which liquor is obtained does not apply 
generally to the industrials in the States.’’ This fact—-and 
Sir Eric would hardly make such a statement before so 
representative and serious an organisation as the F.B.I. 
if he did not think it worthy of deep consideration— 
has to be faced along with the 15 per cent. increased 
efficiency on the part of the opemtive. Several vears 
before the war, in trying in these pages td find out the 
causes of British national industrial weaknesses, we re- 
ferred to the effect of drinking habits upon the output 
of the worker. 


what he says is this: 


\Wwe did so as the result of interviews 
with leading industrial employers, and of an examina- 
tion in certain works of the obstructive effects upon 
productive efficiency of men who, though highly skilled 
and competent at their work normally, frequently gave 
bad work and interfered with the expedition of the 
operations of others, because of their habits. We have 
no reason for thinking that there is any great alteration 


in this respect to-day. We are an industrial or trade 








paper—not an organ of faddists, pussyfoots, or un- 
balanced enthusiasts who claim a right to interfere with 
the freedom and liberty of the individual—and it is 
because we are concerned with the importance of im- 
proving efficiency all round that we quote Sir Evic’s 
reference to tnis question. We should like to see an 
absolutely impartial study by an industrial authority 
regarding what is happening in America. Is not th 
F.B.1. a suitable organisation to undertake an exhaus- 
tive, first-hand examination! After two years’ experi- 
ence Sir Eric Geddes suggests that American industrial 
efficiency is 15 per cent. better. If that be true, it is an 
addition to our handicap. Sooner or later there will be 
a verdict forthcoming. 








We would urge electricity supply 

The Electrical authorities not to defer action wit! 
Pavilion. regard to the Electrical Pavilion at 
Wembley. The matter ought to be 

settled before the summer vacation of 

niunicipal councils and electrical directors and man- 
agers. The amount required in order to ensure an ade- 
quate electrical demonstration is large, but it will be 
forthcoming if all participate who should do so. The 
purpose is to electri ity 
generally, and few undertakings can fail to benefit from 
such an effort. It may be that some authorities will feel 
that a purely local show in their own area would bring 
more direct results to their own particular unde 
taking, and would not cost more than participating on 


demonstrate and _ boost 


a revenue basis in the British Empire display. But 
the occasion calls for a broader policy than that, and 
we are pleased to learn that although the E.D.A. dis 
play scheme was only circulated a week or two ago, the 
proposal is being well supported in all parts of the 
country. Some 23 supply undertakings have pledged 
their support, and definite recommendations for « 

operation have been made by several other municipal 

ties and companies. We hope that the movement will 
gather force, and that rapidly, as time is of the first 
importance. The holiday season is upon us; after that 
if sufficient financial support is assured, those who will 
be responsible for the details can get on with their 
magnificent work. It will be a pity to spoil the ship for 
a ha’porth of tar, or for the electrical hare to slumber 
while a tortoise gets there! 


As a rule, where a new statutor) 
enterprise is under way, the under- 
takers thereof are laid under obligation 
not to interfere unduly with othe: 
people’s rights and property, or if such interference 
unavoidable, they are required to compensate th 
owners for the injury to their interests. 


The Powers of 
the P.M.G. 


These stipula 
tions naturally relate to property which is already i: 
existence. The Post Office, however, is in a privilege 
position, for electricity supply undertakers must guar: 
against affecting injuriously the working of a telegrap! 
and telephone line ‘‘ whether that wire or line be or bi 
not in existence at the time of the laying down or pla¢ 
ing of the electric lines or other works’’ (Electri 
Lighting (Clauses) Act, 1899, Section 20). And if 

dispute arises under this provision, the arbitrator ma 
require the undertakers to make such alterations i 
their works as are necessary in order to comply with 
the Act. This would appear to be an extraordinarily 
wide and even oppressive privilege, rendering the un- 
fortunate undertaker liable to contingencies of which he 
can form no definite conception at the time when his 
work is in progress. Happily, however, there is 2 loop- 
hole for escape : the arbitrator may not require such 
alterations to be made if he is of opinion that the Post- 
master-General’s lines have been laid 
proximity ” 


‘in unreasonable 
to the previously existing lines of the 


undertakers. By this saving clause, therefore, it is 


recognised that after all the P.M.G. does not own the 
whole earth and the fulness thereof, though the under 

















Vol. 













takers 
arbitr 
ably ii 
The 
sheath 
rural 
recent 
pointe 
lines 
to av! 
Relia: 
able 
Ho" 
expel 
in ou 
natin 
mastt 
It 
a rel 
tract. 
tric | 
the u 
inten 
mani 
to be 
cautl 
catio 
“wi 
the « 
case 
there 
cons’ 
forb 
A 
the 
to ct 
a fo 
heut 


tric 
of | 
Sta 
for 
for! 
The 
me! 
in 

por 
me 
ac 
ral 
bef 
the 
an 
the 
fir: 


bi 





1923, 


2” un- 
e With 
lt is 
f im- 
Erie’s 
set an 
hority 
ot the 
ch: us- 
Xperl- 
istrial 
is an 
vill be 


supply 
With 
on at 
to be 
ion of 
man- 
n ade- 
vill De 
The 
rie ity 
t from 
ill feel 
bring 
inder- 
ing on 
But 

L, and 
|. dis- 
ro, the 
of the 
ledged 
or co 
sipali- 
it will 
e first 
r that 
10 will 
their 
ip for 
umber 


tutor) 
inder- 
pation 
othe: 
‘nee Is 
e the 
ipula 
dy i 
‘ileve: 
guart 
grap! 
or be 
P pla 
lectris 
1 if a 
F may 
ms in 
with 
narily 
1 un- 
ich he 
*n his 


l loop- 


such 
. Post- 
onable 
f the 
it is 
n the 
inder 








—_—_ 


Vol. 93. No. 2,381, JoLy 13, 1923.] 


THE ELECTRICAL REVIEW. 43 





—_—_ 


takers still have to bear the onus of convincing the 
arbitrator that the P.M.G.’s work has been ‘‘ unreason- 
ably’ performed. 

The matter has a bearing on the use of the lead 
sheathing of single-core cables for the return current in 
rural areas, as suggested by Mr. A. Hugh Seabrook and 
recently commented on in our pages. As we then 
pointed out, there are not many telegraph or telephone 
lines in country districts, and it might often be possible 
to avoid those that existed—but what of the future? 
Reliance would have to be placed on the ‘* unreason- 
able ’ proviso, 

However, a better plan would be to carry out a few 
experiments with the aid of existing cables, which would, 
in our opinion, show that the electricity supply alter- 
nating currents would not injuriously affect the Post- 
master-General’s property. 

It is interesting to note that the use of the earth as 
a return—so widely practised in the case of electric 
traction—is contemplated also in connection with elec- 
tric lighting, in the same section of the Clauses Act; 
the undertakers are required, in giving notice of their 
intention to lay mains, to state ‘‘ the extent to and 
manner in which (if at all) earth returns are proposed 
to be used,’’ and may be called upon to adopt such pre- 
cautions as will prevent injurious effects on communi- 
cation through wires already installed, by complying 
‘with such reasonable requirements as may be made by 
the owner,’’ the ‘‘ reasonableness ’’ being here also in 
case of dispute a matter for the arbitrator. It appears, 
therefore, that the Postmaster-General has a right to be 
consulted, where his lines exist, but has not the power to 
forbid the use of the earth return. 

A similar suggestion was made by Mr. C. Turnbull at 
the 1.M.E.A. Convention, the object in that case being 
to convert a three-wire d.c. cable into the equivalent of 
a four-core a.c. cable by using the lead sheathing for the 
neutral conductor. 





As will perhaps be remembered, it is 
proposed to convert the State railways 
in Finland to electric traction and to 
obtain a supply of energy for this pur- 
pose from the Government hydro-elec- 
tric works at Imatra. Asked as to the present position 
of the matter, Mr. J. Castren, general director of the 
State Railways, is reported to have stated that the trans- 
formation of the railways engaged the attention of a 
former director last year, assisted by a German expert. 
The investigations were suspended owing to the retire- 
ment of this particular official, but are to be resumed 
in the near future. At present the work at the Imatra 
power station is progressing so quickly that preparatory 
measures have already been taken with a view to the 
acquisition of the turbines and generators. The State 
railways must have their electrification project ready 
before the power station is completed. In the first place, 
the idea is to electrify the local lines near Helsingfors 
and then to proceed with the long-distance lines, taking 
the section between Helsingfors and Systerbiich as a 
first instalment. 


Finland and 
Electric 
Traction, 


A FORTNIGHT ago we suggested here 

Small Firms and that small firms which found the ex- 
the Wembley pense of a separate exhibit prohibitive 
Exhibition. might join in co-operative displays, the 
of representation being thus distri- 

buted over a number of them. In addition to favour- 
able communications that have reached us, probably 
oth rs have been sent by interested parties direct to the 
Ex ibition authorities. We desire to draw the atten- 
tion of all who have this subject in mind to the report 
that appears elsewhere in this issue of a conference of 
Birmingham firms called together on Tuesday last by 
the B.E.A.M.A. _ It is now made clear that the co- 
Operation of anybody engaged in British electrical or 
allied manufacturing is cordially invited. It is quite 
certain that the Exhibition will be incomplete, and far 
from representative, if the smaller manufacturers are 





not included, and we hope that they will now consider 
their position in the light of the new information that 
has been advanced by Mr. Crampton on behalf of the 
B.E.A.M.A., and will decide to avail themselves of one 
or other of the suggestions that are before them. 


THE announcement that at last the 

The Broad- Broadcasting Committee, of which 
casting Report. Major-General Sir Frederick Sykes is 

chairman, after holding 23 meetings is 
now considering its report will be received with relief 
by the manufacturers, traders, and workpeople who are 
suffering so severely from the ‘‘ slump ’”’ which has pre- 
vailed during recent months, and which will not be 
replaced by renewed activity until the situation has 
been cleared. The thousands of unlicensed patrons of 
the broadcast entertainments will likewise be interested 
in the forthcoming report; it was mainly on their ac- 
count that the Committee was appointed, but the Com- 
mittee decided that the only satisfactory way to deal 
with the matter was to hear all the evidence and report 
on the subject as a whole. 

It is probable that the drafting of suitable recommen- 
dations has been by no means an easy task, as the sub- 
ject bristles with difficulties, and it is not likely that 
permanent solutions will be found for them at the first 
attempt; but it is urgently necessary that a reasonably 
stable basis shall be found as quickly as possible, which 
can be amended as may be necessary in the light of ex- 
perience. Already a number of firms that embarked on 
the manufacture of receiving apparatus at an early 
stage in the development of the business have been com- 
pelled to close their doors, and even in the case of those 
firms that have been fortunate enough to pull through 
their troubles up to the present, a large number of work- 
men have perforce been thrown out of employment. 
Unfortunately, the counter-attractions of the summer 
which has at last broken out are likely to hinder the 
revival of trade in this class of work, but the sooner 
stable conditions are secured and confidence is restored, 
the better will be the prospects of brisk business in the 
autumn. 





A MOveMENT for securing greater 
Inter-Comnec- economy in working in connection with 
tion of Belgian certain Belgian iron and steel works 
Ironworks. was started a few years ago, and was 
actually inaugurated in 1922 by the 
formation of the Société Co-operative, Union des Cen- 
trales Electriques at Liége. It had been found that 
when utilising blast-furnace gases in gas engines, all the 
gas produced was not consumed, while where the engines 
were employed for driving two generators it was neces- 
sary to keep a third set in reserve. These considera- 
tions led to the idea of grouping together the works 
having gas engines or steam engines and of reducing the 
number of generators by discarding some of the reserve 
sets. -The first experiments were begun in May, 1922, 
when the interchange of energy amounted to 28,000 kW- 
hours, and such progress was made that the quantity 
reached 2,826,000 kW-hours in April, 1923. The dis- 
tribution of the energy from the different generating 
plants, which also utilise coke-oven gases and which are 
interconnected by cables, is controlled from a _ sub- 
station in Liége, the total power available being 65,000 
kW. The exchange of energy takes place in the 
form of three-phase current at 6,300 volts and 50 
cycles, the current being transformed by the works 
themselves. As a money-earning undertaking, the 
Union plays no part whatever, and consumers pay for 
energy according to the difference between two scales 
relating to the actual cost of production of the supply- 
ing works and the cost which it is estimated would 
have been incurred by the consuming works if the latter 
had generated energy themselves. The capital of the 
Union is stated to be 7,200.000 fr., and it is possible 
for works having no generating plant to associate them- 
telves with this co-operative undertaking. 
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By T. F. WALL, D.Sc., D.Eng. 


Tne squirrel-cage rotor was invented by Dobrowolski* 
in the year 1889, and there is little doubt that that in- 
vention, providing us it did an alternating-current 
simplicity, robustness, and 
reliability, has been largely responsible for the rapid 
progress of the industrial applications of the electric 
drive during thy last three decades, 

In all respects the modern squirrel-cage 
motor differs little from its earliest forerunners. It still 
suffers from serious drawback, and if this defect 
were removed, there would probably be a greatly in- 
creased demand for this type of motor. 


motor of remarkable 
essen‘ial 


one 


The great disadvantage of the squirrel-cage motor is 
the fact that if it is started by switching directly on to 
the mains, the current taken at the moment of starting 


= i. 


Fig. 1. 





may be five or six times greater than the normal full- 
load current. It is not surprising, therefore, that 
supply authorities in this country object to any but the 
smallest size of motor being started in this way. If no 
restrictions were placed on the size of squirrel-cage 
motors which it was permissible to start by connecting 
directly on to the mains, the heavy rush of current. 
aggravated by the low power factor, might seriously dis- 
iurb the voltage regulation of the whole system. 

It is necessary, therefore, to start squirrel-cage motors 
(other than those rated at a few horse power) by switch- 
ing them on to a reduced supply pressure, ¢é.g., from an 
auto-transformer. When the supply pressure is so 
reduced, however, the strength of the rotating field in 
the motor air-gap is correspondingly reduced, and con- 
sequently the starting torque will usually be diminished 
to such an extent that the motor will not start under full 
load. It therefore becomes necessary to start the motor 
on light load and then, by means of a centrifugal clutch 
or similar device, to throw on the load when the motor 
has run up to speed and is directly connected to the full 
supply pressure. Such starting accessories, however, 
increase the first cost and also reduce the simplicity of 
the motor, and so rob it of its most distinctive features. 

Medium and large size induction motors are usually 
made with wound rotors, and provided with slip-rings 
so that starting resistances may be connected in series 
with the rotor, serving the double purpose of limiting 
the starting current and also increasing the starting 
torque. 

For many years efforts have been made to remove the 
disability of the squirrel-cage motor by attempting so 
to construct it that it may automatically have a high 
resistance at starting and a low resistance at 
running speed. One of the most interesting methods 
for this purpose seems to have been suggested first by 
Hobart, who drew attentiont to the possibility of using 
the well-known ‘‘ skin effect’’’ for this purpose. In one 
arrangement Hobart that iron conductors 
might be used for the rotor. Briefly, the idea was as 
follows: At the moment of switching on to the supply 
mains, the currents induced in the rotor conductors will 
be of the same frequency as the supply. e.g., 50 eveles 
At this frequency the ‘‘ skin effect ’’ in'an 


normal 


suggested 


per second. 


*D.R.P. patent No. 51,083 of 1889. 
+ British Patent No. 8,476 of 1900. 





THE STARTING TORQUE AND CURRENT OF SQUIRREL-CiGE INDUCTION 
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MOTORS, 








iron conductor is cunsiderable, and the effective resist 
ance corresponding. When the rotor 

running at its normal speed, the frequency of tue got 
currents 1s very io», vez., the frequency of slip. Fy 
example, if the normal full load slip is 4 per cent, a 
the supply frequency is 50, the rotor currents at nory 

full load will have a frequency of 2 cycles per 





increased. 








second 
At this low frequency the ‘‘ skin effect’ is very smal 
and consequently the efiective resistance of the rotor eq, 
ductors will be practic ally the same as that riven | 
with direct current. The roter would 
thus have the required high resistance at starting anj 
low resistance when running, and consequently the start. 
ing current would be reduced and the starting tor 
increased. 

This method appears at first sight extraordinarily 
attractive. It is entirely automatic, and does not in 
any way deprive the rotor of its robustness of construe. 
tion or simplicity. 

The fact remains, however, that the method has ne 
found any extensive application, and the chief reasons 
for this appear to be as follows :— 

(i) Iron conductors must have a very much large 
cross sectional area than copper conductors for the saw 
conductivity, and hence, if the running efficiency of th 
motor is not to be impaired, very large iron conductor 
would have to be used. 








measurement 
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It is to be observed in this con- 
nection that the use of large iron conductors would ne 
necessarily involve a larger rotor because the iron con- 
ductors themselves could carry part of the main flu 
Large solid iron conductors might, however, give rise te 
serious eddy currents. 

(ii) When the current density is so high as to corre 
spond to 2 or 2.5 times the normal full-load current 
density, 7.e., current densities corresponding to fr 
about 14 to 17 amperes per sq. mm, in 
ductors, the percentage increase of resistance due 













copper con- 








** skin effect ’’ becomes so small as to be inadequate for 
the purpose in view. 

(iii) The conductors 
considerable, and the consequent increase of the react 






self-induction of iron will be 







ance of the rotor winding may result in the complet 
elimination of the ndvantage of increased resistance, i 






so far as starting torque is concerned. 
Many modifications of Hobart’s original proposal hav 
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been attempted but, so far, do not appear to have met 
with much practical success. 

There is reason to believe, 
shortly be disclosed 


however, that means wil 


which will satisfy the require 
ments, and the purpose of the present article is to show 
from theoretical considerations, 
and sufficient 


motor the required cl 


what conditions af 
to the squirrel- age 
iaracteristics of high starting 
torque and low starting current. 

When an induction motor is at rest it is, in effec 
short-circuited transformer, and each phase may 
represented by the equivalent circuit shown in fig. 1. 
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Let r, ohms per phase be the resistance of the stator 
ROTORS, winding 


Let z, ohms per phase be the reactance of the stator 


winding. 
Let r. ohms per phase be the resistance of the rotor 


yinding When reduced to the stator number of turns 


Live resig. 
© rotor jj and phases. 


Mf Lue Rotor Let ohms per phase be the leakage reactance per 
slip. For ME phase the rotor winding at standstill and when re- 
r cent. an duced the stator number of turns and phases. 

sat norma Let y ohms per phase be the conductance correspond- 
per second, IF ing to the losses. 

very small Let 4 ohms per phase be the susceptance correspond- 


> Foor con. # ine to the main flux of the magnetic circuit. 
t given by 
ytor would 
arting and 
y the start. 
ing torque 


vordinarily 
loes not ip 
f£ construc. 


ORQUE 
FEET 


od has net 
ief reasons 


POUNDS 


STARTING 





uch larger = | FULL] LOAD 
wr the sam —- . - : — == TORQUE 


ency ot the 
conductors 


n this con- " Rr 7 wi - ” 
would not Fic. 3. 

e iron con- 

main flux Then Z,=7r,+ 7 2 is the vector of the stator impedance 


rive rise tw #% per phase, and z’,=r’,+j 2’, is the vector of the impe- 
dance of the rotor winding per phase when reduced to 


to corre J the stator number of turns and phases. 
ad current Further, y=g—j 0 is the admittance vector which is 
eg to fro a measure of the magnelising current of the motor. 
ypper con fF It may be shown that the vector of the stator current 
ice due to at starting is given by 
equate for 1+ Vv 7,’ 
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: Whery zp=(ri¢+r's)+j (41+ @2),%nd is very approxi- 
uirrel-cagei ,., d Me 
h startinal the short-circuit impedance of the motor. 
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ll. starting torque may be written :— 
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in effect, Hy, _ m, PT, ] [ a7 lb.-ft. (II) 


se may b (7, + Kr) + (7,+K2,'f 
in fig. where m, is the number of phases in the stator winding, 








TORQUE 


STARTING 


and m, is the speed of the rotating field in revs. per 
second, 

The starting torque is given approximately by the 
formula :— 


t, P, r7e7 
T, = m, 1 9 z O°7 “oe lb.-ft... (il @) 
Zk 2a, 


If the pressure applied to the stator terminals is re- 
duced by means of an auto-transformer, as shown in 
fig. 2, then if 

P, volts per phase is the mains supply pressure, 

p, volts per phase is the pressure at the secondary 
terminals of the auto-transformer, 

u is the transformation ratio, 

P,=U Py, and I= Ij, 
where I1g amperes per phase is the stator current at 
starting, and 1j, amperes per phase is the line current 
at starting. : 

The starting current in the stator and the starting 
torque may therefore be found from formule (I) and 
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(11), or the approximate values from the formule (Ia) 
and (Ila) for any value of the transformation ratio wu. 
Now, suppose that, by some means, the resistance of 
the rotor conductors may be made to assume an in- 
creased value at starting, so that pr’, ohms per phase 
represents the starting resistance of the rotor when 
reduced to the stator number of turns and phases. 
Then r’./r’, represents the ratio of the starting re- 
sistance to the running resistance of the rotor winding. 
At starting, therefore 





2=R',+) 22. 
By assuming different values for the ratio r’,/r’s, it 


CURRENT PER PHASE 
AMPERES 


LINE 


STARTING 











Fia. 6. 


is possible, from the formule already given, to deter- 
mine the starting torque and the starting current from 
any given value of the transformation ratio uw. 

Example.—As a numerical example of the application 
of these formule, and the deductions which may be 
made from them, the case of a 50-h.p. squirrel-cage, 
8-pole, 50-cycle, 289 volts per phase, 3-phase induction 
motor has been chosen. 
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The respective constants (see fig. 1) of this motor have 
the following values :— 

r:=0.129 ohm: 2,=0.605 ohm: r’,=0.242 

z',=0.231 ohm: y=(0.0038- 7 0.0476). 

Case /.—Suppose that the increase of rotor resistance 
at starting is made without any increase of the induct- 
ance of the rotor conductors, that is to say, the rotor 
reactance at starting remains equal to 0.231 ohm for 
all values of k’2. 

In fig. 3 is shown the connection between the ratio 
r’,/r’, and the starting torque for the following values 
of the transformation ratio u, viz., 1; 1.25; 1.5; 2. 

In fig. 4 are shown the values of the starting current 
in the line as a function of the ratio r’,/r’, for the same 
series of values of w as in fig. 3. 

Some very useful practical deductions may be made 
from an inspection of the curves of figs. 3 and 4 respec- 
tively. 

For example, it will be seen that full-load starting 
torque may be obtained with normal full-load starting 
current in the line by using a transformation ratio, 
u=1.5, if the ratio r',/r’,=9. 

Further, if the starting current in the line is allowed 
to attain twice the normal full-load value and if a 
transformation ratio, w=1.5 is used, then for R’2/r’.=3, 
the starting torque will be 1.42 times the normal full- 
load torque. 

This shows how relatively small an increase of rotor 
resistance is necessarv in order to obtain the required 
starting characteristics for the motor. 


ohm : 


a , 


Case /J/.—In the previously-considered case, the jp. 
crease of the rotor resistance at starting was assumed ,, 
be obtained without any increase of the rotor inductang 
It is of importance to consider what the effect will be 
the increase of the rotor resistance at starting is aly 
accompanied by an increase of the rotor inductang 
Suppose, for example, that the added rotor resigtang 
is obtained by means of an added impedance of powg 
factor cos ¢.=0.8. That is to say, the amount by whic, 
the rotor resistance is increased at startiny, yj; 
(R'.—-7';), is obtained by a corresponding addition to t_ 
rotor inductance of an amount (R',~r’,) tan ¢,: 
(R',—7',) 0.75. 

By inserting in the formule already given for th 
starting current and the starting torque, the correspond 
ing values of the rotor resistance and the rotor induy 
ance, the curves of figs. 5 and 6 have been obtained. 


A comparison of figs. 5 and 6 with the corresponding 
figs. 3 and 4 of Case | shows to what a very serioy 
extent an increase of rotor reactance impairs the star, 
ing characteristics of the motor. For instance, if th 
starting current in the line is about twice the norm 
full-load current and if the ratio r’,/r’,=3, the star. 
ing torque will only be about 58 per cent. of the normd 
full-load torque. 

These results show that any device which is used 
produce an increase of the effective rotor resistance x 
starting must increase the resistance without produciy 
any marked increase in the reactance of the rotor. 








MECHANICAL AIDS TO COSTING. 





By FREDERICK W. 


POPE. 





MercuanicaL and electrical appliances are revolutionis- 
ing every kind of routine work. 

A lecturer, speaking on the building of the Panama 
Canal, became enthusiastic over the ‘‘ almost human 
intelligenee’’ of the mechanical navvies. Before these 
huge spectacular inventions the compact little calculat- 
ing machine shrinks into insignificance, 

Yet the calculator-typist (if the Editor will allow such 
a term), becoming enthusiastic over her precise little 
assistant, might make a similar remark, and clerks of 
the old-fashioned type might well question what will be 
their status a few years hence. 

Of mechanical aids to costing, the first in order of 
importance is the time recorder. Time must be recorded 
mechanically. More—so important a factor is the re- 
corder that it must be considered in relation to the whole 
system. A clock may be purchased for the recording of 
daily time, but it does not follow that the same clock 
can be used for the purpose of labour costing. Indeed, 
many of the cost accountant’s difficulties arise from the 
fact that suggested methods are not always in harmony 
with the system ; that questions are not always looked at 
as part of a whole. Costing, it must be remembered, 
**is interdependent with every other function of the 
factory,’’ and the time-recorder is as important as the 
final cost sheet. 

It naturally follows that calculating machines should 
be subjected to the same test. Here we are considering 
those machines which represent a system of recording, 
sorting and tabulating, rather than the types which 
merely calculate. 

Hollerith electrical sorting and tabulating machines, 
although known and used by many British manufactur- 
ing firms for several years past, only beeame known to 
the general public during the census of 1921. They 
count and calculate, but more also: they compile 
statistics. Does a colliery company want to know— 


quickly—how many tons of coal have been brought 
daily, weekly and monthly over a period? How mud 
of this went abroad and how much to home buyer 
How much to London and how much to Lancashir 
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Holleriths are made for the purpose of keeping such ivf 
formation, and of giving it whensoever it may b& 


required. 

The method, in its very simplest form, may be illu: 
trated. 

An engineering firm may require records of th 


running of the various machines in the shops. 


may desire to know the number of hours a certain lath 


has run by the week, month and year. 

These records would be kept by cards, upon which! 
series of digits from 0 to 9 are printed. The prove 
might almost be called one of selection, in that tk 
figures required are selected by the punching of holes 
acertain order. Lathe No. 4,970 running 94 hours p 
week would be recorded (by a punching machine) ® 
follows : — 

Machine No. 
0008 
111] 


2222 
3333 
@iis 


Hours 
0000 
1111 
2222 
3333 
4446 
5555 5555 
6666 6666 
7787 7777 
8888 8888 


9@99 99@9 


Such weekly records having been kept, all cards sho 


ing the running times of the various machines may & 


placed in a sorting machine which, set for 4,970, wi 
separate all cards relating to this number from the re* 
A tabulating machine now receives the selected cari 
and, with simple manipulation, gives totals for su! 
periods as may be desired. 


For the purposes of this article the writer has pick 
out Hollerith machines mainly because they are ¢ 
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trical, but also because of the very novel methods they 
operate There are, of course, other systems—the 
“Powers” is one—to which the student of scientific 


fice methods may apply himself. — 

Expens°, the unsleeping partner in every manufactur- 
ing concern, has yet to be confronted. 

Js there a point where calculating and similar ma- 
chines become something of a luxury? To give a direct 
reply to this question is a difficult matter, but it will 
not be disputed that where there is a considerable 
amount of routine work, there is also a need for some 
mechanical aid. 

Every aspect of expense may be tested by the simple 
question: Does it give sufficient return to justify its 
existence ? 

Costing should do more. By revealing waste of 
method and material, by finding the best and cheapest 
way in every factory operation, the cost department 
should earn & profit. 

Both the Hollerith and the Powers people have made 
an interesting departure in accommodating users of 
their various machines. No capital outlay is involved, 
machines being ‘‘ hired out only—not sold.’’ The user 
rents them ; the makers take the responsibility of main- 
tenance and repairs. 

Many may view with regref the passing of the book- 
keeper who sat on a high stool and posted the ledger in 
copperplate hand, but he has passed, and the letter- 
heading of the British Tabulating Machine Co. gives 
usa vision of his fair successor. 





A BRIEF OUTLINE OF SALESMANSHIP 
AND THE SALESMAN. 
By F. C. PICKARD. 
I propose dividing this survey into three phases :— 

1. Salesman of the past. 

2. Salesman of to-day. 

3. Salesman of the future. 

Back in what some people call the good old days, 
or, in other words, the days before the Great War, the 
or traveller seems to have been much more 
than 
Life appears to have been more easy, he 


of the hail-fellow-well-met type those whom we 
meet to-day. 
was assured that wherever he went orders would be 
forthcoming from somewhere, and wherever he might stay 
for the night, good food, a good bed, and good attend- 
ance. In fact, life did not appear to have the complex 
problems of to-day—he did not have to scheme to such 
an extent as business to-day demands, orders were more 
easily obtained, turnover more easily and rightly 


calculated, clients more easily interviewed; in fact, 


| undoubtedly, with few exceptions, he had a jolly good 


time. 

But what of the salesman of to-day? Am I not right 
in stating that the jolly hail-fellow-well-met sort of chap 
has given place to a man of much more sober and alert 
demeanour ? 

Immediately following the conclusion of the war, our 
salesmen, with but few exceptions, had a rollicking time 
of prosperity. 

Business was great and easy to obtain—there was, 
apparently, room for all—then came the slump. And 
out of the ashes of despondency have arisen men, stern- 
eyed, stern-lipped, and keen; men whose personality is 
plainly stamped on their features for all to see; men 
*ho now what it is to fight for every crumb from the 
rich man’s table; men who are living examples of 
nature’s first law—the survival of the fittest, fighting 
daily amidst conditions under which the weakest go to 





the wall and every large order received is the triumph 
of wit, sagacity, will-power, and personality. 

Prices being more or less equal, but orders very few 
and far between, conditions naturally breed the type of 
man whose fighting instincts are strongest and whose 
staying powers are greatest. 

To-day, so many firms exist which manufacture the 
same class of goods, roughly at the same price, that 
individualism and personality alone secure orders, 
coupled, of course, with a good service from the firms 
& man may represent. Firms can surely no longer say: 
** You can easily obtain orders.’’ ‘‘ See who we are! ”’ 
They have to rely on the man on outpost duty, fighting 
hard for every bit he gets, and, I am sorry to say, 
getting little credit from the firm he represents, which, 
to-day, does not, or will not, recognise that a represen- 
tative is a power by himself, that customers deal with 
Mr. ———-— and not an organisation, and that only the 
man whose personality can impress itself permanently on 
the mind of his customer will succeed. 

What of the salesman of the future? 

What will be the next type evolved out of the chaotic 
conditions of to-day? 

I can see the day coming when man will more vividly 
realise the power of the brain he possesses. He will 
have grasped the true conception of mind control, per- 
sonal magnetism, thought transmission, antl will-power. 

The future surely holds an age when salesmen will 
use the vast resources of the brain, with all its pent-up 
energy, and release at will such concentration of 
directional will-power that selling will, even more than 
to-day, be a battle of the strong, where the really bril- 
liant salesman will grip his customer’s mind, play with 
his thoughts, direct his will, and, let us hope, his pen. 

Supreme concentration, super will-power, magnetic 
personality, and dynamic energy will win the day. 








TARIFF REFORM." 


** Look here,’’ I said, “ this looks as though it’s important.” 

‘* What does?”’ said my wife, from the depths of the news- 
paper with which she was absorbed in a computation of what 
she stood to gain in the event of my meeting a violent end, 
and wondering whether I was worth while. “Tt’'s only a 
silly circular, isn’t it,’’ she went on, looking up, ‘“ you always 
take those things so seriously; like Dutch bulbs and those 
strange papers about foreign lottertes that have nothing but 
noughts on them.” 

‘*No, I’m sure we ought to read this carefully,’’ I replied; 
‘* it’s a circular from the people who send us our electric light 
and—listen to this—they actually admit that people aren’t 
satisfied with what they charge—‘ Believing that dissatisfaction 
exists in certain cases with the scale of charges at present in 
use, the opportunity is now presented to you of selecting an 
alternative basis to the flat rate you are’ ”’ 

‘* Flat rate,”’ she interrupted; ‘‘ they've sent you the wrong 
paper; that one’s for people that live in flats.”’ 

‘No, it doesn’t mean that,”’ I said, ‘it isn’t the rate for a 
flat, but a flat rate; it’s the rate that’s flat.” 

‘Well, you’re always saying it’s a very high rate; how can 
it have got so high if it’s flat? It sounds absurd.” 

“Not at all,’ I replied, ‘look at the Table Mountain.’ 

‘* What do you mean, ‘ Look at the Table Mountain ’?”’ ex- 
claimed my wife with surprise and slight asnerity, “‘ don’t be 
so—ah! I see,” she added, somewhat hastily, “‘at any rate 
how does it go on?” 

*** You may elect to be charged on a basis depending upon 
the rateable value of vour hotse, in which case ea 

‘* What. a funny idea,”’ she broke in, “ but it 
and simple, anyway.” 

“Yes, buit what about that bit of land I bought?’ T replied. 
“They're putting up my rates because of that; I don’t see why 
T shonld pay more for my electric light because we've got an 
extra bit of garden, do you?”’ 

‘No. that’s absurd. Do they think we are going to put 
lights out there to show the things which way to come up at 
night? si 

‘* Well, we might give a party. von know. and put up 
those fairy lights round the pilace,’’ I suggested. “Still, let’s 


sounds nice 





*From The King's Engineer (annual journal of the Engi- 
neering Society, King’s College, London.) 
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see what other ideas they've got—‘Alternatively you may 
choose to pay on what is known as the Maximum Demand 
System.’ ”’ 

‘That doesn’t sound hopeful,’ 
as well to be frank about it.” 

“** Tn this case you would pay an amount depending upon 
the greatest number of lights you have on at once, together 
with a small charge in respect of the numter of units you use.’ 
That's enough for the moment; let’s think it out.”’ 

“Yes, it is a catchy bit that. Look here, what about that 
party you were talking about? Surely they don’t mean they 
would make us go on paying a lot more just because we had a 
bit of a fling one night and had all our lights on at once. 

‘It sounds positively vindictive, doesn’t it?’’ I agreed 

“‘Don’t they say ‘parties and beanfeasts specially catered 
for’ like you see sometimes? They certainly ought to.” 

I scanned the paper in front of me, looking in vain for signs 
of relenting. ‘‘ They don’t seem to,”’ I said, ‘* Let’s go on— 
‘A further alternative which has proved popular in some in- 
stances is that which is known as the Contract System. Under 
this you would pay a fixed sum for your supply, the amount 
of which would depend upon the magnitude of the demand 
you require to make and which could not be exceeded.’ 

‘**What do they mean by ‘making a demand’?’’ she 
asked. ‘‘T don’t understand that.” 

‘*T think it means the amount of electricity you want to 
use all at once,’’ I replied; ‘‘ it’s just their way of putting it.”’ 

‘Well, it’s silly, because you don’t have to ask for it; it 
just comes when you turn the switch on. Besides, how would 
you know when you were taking all you coald? Would they 
make it ring a bell in the kitchen, or something?” 


she interposed; 






** still, it’s 


es 





‘Well, you might get your money back then; t! 


1t would 

be very attractive.” ° 

“What else do they say?’’ she asked, warmmiy to the gy}. 
ject. ‘‘ Is there any more about that?” 

‘Yes, there is a bit. ‘The feature of this sysiem thy 


» 09 see 


appeals to many, I continued, is that you | eXact}) 
the same amount however many units you use, or, in othe 
words, you can keep your lights on all night witho it payin, 
any more, and at all times when you are not using the suppl 
for lighting it can be employed for heating water.’ 


“‘Oh! John, dear, that’s just the thing,” exclaimed py, 
wife excitedly. ‘‘ When you are away from home al! night | 
could keep the house a blaze of light and frighten way the 


burglars.”’ 

‘You might keep the burglars away, but you'd 
police looking you up to go into the matter.” 

‘‘T wouldn’t mind that; they’re nice men. 
pect they’d get used to it.”’ 

**So might the burglars,”’ I hazarded gently. 

‘*What was that about heating water all the time?” g» 
asked. ‘‘ Whatever should we do with all the hot water: 
shouldn’t have anywhere to put it, should we?’’ 

‘No; do they think we are going to sit up hay 
baths all night and water the 


have the 


Besid: 8, I ex 


ing hot 
garden with it in the dav time 


Why, we could boil the vegetakles m situ through the hose 
“Oh! don’t be an idiot. Have they got any more ideas? 
**No, that’s the lot.’’ 

“‘T don’t think it’s much good,” said my wife, “IT expect 
we shall have to go on paying at a fat rate, after all. 
**You bet we shall,’’ I replied, with a sigh. 
C. E.§ 
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THE BRITISH EMPIRE EXHIBITION. 








|Explanations to Electrical 







CONSIDERABLE interest was taken in a meeting at Birmingham 


Chamber of Commerce on Tuesday, of electrical and allied 
manufacturers, who listened to some explanatory remarks 
by Mr. R. Crampton, representing the B.E.A.M.A., regarding 
the British Empire Exhibition arrangements for next year at 
Wembley Park. Mr. Crampton said he wanted to obtain if 
possible an expression of opinion from the industry in the 
Birmingham area as to the best way in which it could be 
represented at the exhibition. There had been a good deal of 
misconception about the exhibition, very largely on account 
of the lack of publicity which it had received. He proceeded 
to trace the history of the exhibition to show that it certainly 
was not a Government stunt, but was being run by industry; 
for the only hand the Government had in the venture, which 
was to be representative of the mother country and her 
dominions, was a guarantee of £100,000. Similarly, many firms 
had guaranteed from £5, £10, £20 to £1,000 and upwards. The 
banks were backing up the scheme, and while its finances were 
being very carefully watched, there did not seem any likeli- 
hood that it would be otherwise than perfectly sound as time 
went on. A number of people had asked him if they were 
going to be called upon for their portion of the guarantee. 
He did not think this would be the case. Mr. Crampton then 
directed attention to a plan of Wembley Park, showing, among 
other sections, the machinery and industrial buildings, pointing 
out that the electrical and allied engineering section had a 
large area in the Palace of Engineering. 

A very large number of the wealthy firms in the industry 
had taken space, Mr. Crampton proceeded, and incidentally 


he mentioned that the B.E.A.M.A., which probably knew 
more about the electrical industry than any other body, 
had offered to organise the electrical and allied section, 


and were appointed agents as between the Exhibition 
Co. and the exhibitors. The company required £1 per square 
foot of space. He might say, to clear the air, that in 
organising this section they were going for the industry as 
a whole, irrespective of B.E.A.M.A. membership, desiring, as 
they did, that the entire industry should be represented. and 
considering that the smaller firms were really its backbone. 
For that reason they very much desired to see the smaller 
firms exhibiting. Now the less wealthy firms were apt to 
find that a six months’ show such as this—from April 15th to 
the end of October—was impracticable, and he was there, that 
day, to try and get a consensus of oninion as to how far small 
firms would go, and what thev wished to do. One firm had 
taken 8,000 sq. ft. of space, but he did not suggest any of 
these would stand that expense. Other firme had taken smaller 
snaces according to their ability to pay or their desire to show 
their goods. There was one way of being represented at the 
exhibition. however, at very small expense, and it applied 
particularly to accessory firms. The arrangement was a series 
of show-cases, but they could not organise on these lines until 





and Allied Manufacturers.] 





they knew who was coming in. 
7 tt. 6 in. high, with a shelf in front 3 ft. 
floor space for people to see their goods, 
out at about £10 a foot run. Thus a 5-ft. case, 3 ft. 6 in. deep 
and 4 ft. high, would cost abcut £50 inclusive, which, be 
suggested was a reasonable proposition. If he might make a 
practical suggestion, it was that a small sub-committee might 
be formed in Birmingham to forward matters with the idea 
of inducing the smaller firms to become exhibitors. 

Discussion and questions being invited, Mr. F. H. Skelse; 
(Messrs. W. D. Wansbrough, Skelsey & Gunther) advocate 
joint stands, seeing that some firms would wish to be repre- 
sented but objected to bearing the whole of the expense. I! 
this way, they could arrange for a man to be in attendance: 
the whole time. Half the engineering side making the mecha- 
nical portion of machinery was not specially interested in 
motor manufacturers and switchgear makers, but they might 
join together. A show-case would not, of course, appeal to 
some. 

Mr. Crampton agreed that these points required airing, and 
intimated that joint stands could easily be arranged. One 
firm could book the space required, and the others could send 
in application forms centring on that space, for the purpose 
of registration as exhibitors. 

Mr. Birkett (Midland Electric Mfg. Co.) thought a show- 
case without an attendant would have a very limited field of 
usefulness, and to many ‘even a show-case was pretty expen- 
sive for a small firm. He asked was it possible to have show 
cases in series as an integral or complete exhibit? 

Mr. Crampton replied in the affirmative, but as to the 
B.E.A.M.A. arranging for an attendant to give information, he 
hardly thought it would work. Mr. Crampton laid stress on 
the point that this exhibition was not to be regarded merely 
as a sales agency, but to be looked at from an entirely differ- 
ent view point from most exhibitions. They could not hav 
the same intensity in a six months’ exhibition as in one of 4 
few days. The show was more in the nature of a modern 
museum to display what the country could do, and to keep 
British goods before potential customers who would, un- 
doubtedly, come from all over the world. It was a medium of 
publicity which would prove that Great Britain was not 
knocked out by the war as the Germans tried to make out 
The electrical industry must come together and exhibit if elf 
as a definite entity, and this exhibition afforded it a splendid 
chance to make an impression on prosnective buyers. In this 
connection he reminded them that the 1851 exhibition till 
had its effect even to-day, a remark which Mr. Skelsey sup 
ported by referring to the results of the St. Louis »nd 
Paris exhibitions in 1904 and 1900, which Mr. Crampton 
said were comparable to the one now under consideratio! 

Mr. Crabtree thought it was a matter of primary importance 
in regard to show-cases, that there should be letter boxes 
attached with the names of the exhibitors thereon, if no oné 
was in attendance. Mr. Crampton intimated that this could 
be arranged, and he later eo the co-operative electric 
supply scheme of the E.D 
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Mr. Crabtree suggested that a more practical method of 
setting to work would be to arrange sub-committees for parti- 
cular sections, instead of purely local general committees, 
because With such general committees in other centres there 
sould be much overlapping. 

The meeting was inclined to favour this view, and replying 
to Mr. Birkett as to whether the B.E.A.M.A. and other Asso- 
cations were taking steps to ‘get their public” there, Mr. 
Crampton said that the World Power Conference which 
was to be held would undoubtedly attract people of 
the highest class in the engineering world. The con- 
ference business would cover six weeks, and deal with 





















the production of power and electrical transmission, 
nd also with labour problems connected therewith. 
Other sections of industry were organising conferences of a 
milar nature. Mr. Crampton further explained that the 
authorities laid it down that firms supplying utility apparatus 
for exhibition services must be exhibitors. As to an exhibitor 
showing a crane, if he used a motor he should arrange with 
the motor manufacturer to contribute for showing his name. 





Concluding, he said what he would like was for the Birming- 
ham people to arrange things and say what they wanted, and 
then the management would be able to meet them. A tremen- 
dous lot of latitude was allowed as to details, and he hoped 
they would preach the gospel that it was possible to become 
an exhibitor for £9 as the “ ridiculous limit ’’ for six months. 
Mr. G. A. Pope (Messrs. Canning & Co.) remarked that in 
most other instances exhibition proposals had been turned 
down on account of the expense. No doubt other members 
were in the same position as himself: He could not give a 
decision without consulting his co-directors, and he thought 
a committee could not usefully be formed until they knew 
who desired to exhibit. He suggested that the respective firms 
should communicate with Mr. Crampton after they had con- 
sidered the matter. Another member having spoken in favour 
f combined show-cases as likely to attract more attention 
than solo exhibits, and after some discussion of frontages in 
relation to joint exhibits, it was agreed that the members 
present should have time to consider the question and write 
to Mr. Crampton as to their decision before any detailed co- 
ordinating efforts were undertaken locally: it being understood, 
however, that the firms represented should, if possible, ascer- 
tain whether other firms desired to come forward, especially mn 
connection with joint displays. 





































CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
latter can be published unless we have the writer's name 
and address in our possession. 










C.T.S. Wiring in Workshops. 


With reference to Mr. Philippe E. Peronne’s letter of the 
6th inst., under the above heading, I think he will find that 
the chief reason for specifying the use of screwed conduit in 
workshops is owing to the efficient mechanical protection 
which is afforded to the conductors, and the reduced shock 
and fire risks. There are quite a number of excellent wiring 
systems in use at the present time, their utility and value 
depending on the peculiar conditions under which they are 
operated. With regard to the failure of screwed conduit 
wiring, this may be traced to two main causes: (1) Inferior 
cable; (2) bad workmanship. Taking cause (1), all V.I.R. 
wires or cables drawn (or threaded) into conduit should be of 
2,5 megohm grade if satisfactory results are to be obtained. 

Taking cause (2). it is of the utmost importance that all 
burrs and sharp edges should be removed from the conduit 
before installing. and in addition, adequate provision should 
be made for draining off any moisture which may collect due 
to condensation. In situations where the walls are perman- 
ently damp, conduit should preferably be carried on iron pipe- 
hangers cemented in the walls, and not fixed directly to th 
walls. Under very adverse circumstances C.T.S. drawn into 
galvanised conduit makes as nearly nerfect a svstem as is 
commercially possible, electrically and mechanically. 


Chester, July Sth, 1923. J. H. Sargent. 





































The Supply of Electricity in New Districts. 





Undoubtedly the question of the supply of electricity to 






hew districts is one which calls for some consideration of the 
Prospective consumer as well as the supply authorities con- 
cerned, and in order to convince prospective consumers that it 





Will be practically impossible for them to live in any degree 







of comfort, or to do business, unless they take advantage of 
the bundant supply of electricity which is shortly to be 
available, it is necessary to get an intimate knowledge of these 
People, and view the situation as they see it, generally from 





hard fact written thus:— £ «. d. 












In order to get the above facts authentic, with the minimum 
trouble to themselves, let the supply company concerned, who 
do not run an extensive wiring department themselves (that 
is, not unless they are anxious to incur a lot of needless ex- 
pense)—instead of spending large sums of money in canvas- 
sing the new district, setting up new and expensive show- 
rooms for the demonstration of heating and cooking appli- 
ances, and, with the exception of the wiring installations, 
which do not pay them, trying to run the whole shoot cn 
their own—consider the following suggestions :— 

In the first place, as soon as the provisional order for the 
supply of a new district has been definitely settled, and work 
has to be proceeded with, a canvass of the district is nec vy, 
and that is where their contractor friends prove very use®al. 
The supply people must not overlook the fact that they are 
not the only ones who are interested financially in the supply 
of electricity, and wherever a new district is under considera- 
tion they can rest assured that there is a wide-awake con- 
tractor somewhere in the vicinity who, having the same dis 
trict also under consideration, probably knows a lot more 
about the prospective consumers than it will be possible for 
their canvassers to find out by two years’ hard work. Obvi- 
ously, this is the man they want to assist them in getting 
consumers, and if the contractor is a genuine electrical man, 
who knows his business, it is up to the supply people to give 
him all the assistance they possibly can, even to recommend- 
ing him to consumers he is not in direct contact with, in order 
that he can always keep busy, and not have to stand aside 
and watch bogus contractors foisting their cheap shoddy work 
on to consumers that he has worked hard to obtain, and who 
have passed him over because he has refused to take them 
down on their installation. 

Let the supply people consider these facts, get hold of their 
man, back his work against the scamps, and other obnoxious 
scum that always rises momentarily to the surface wherever 
a new supply is opened up, and supply him with the following 
information: (1) Definitely when the supply will be available. 
(2) cost of service connection; (3) price to he charged per 
unit (for all purposes); (4) streets to be opened up, and when. 
Then give him a good supply of application forms, let him have 
a man to help to canvass the district, and as soon as possible 
lay the first main; as soon as the people see that cable going 
in, the applications for supply will begin to arrive denoting 
the immediate consumers, and in most cases all their require- 
ments will be shown on the form—the contractor will see to 
that. Further, it must be kept in mind by the supply people 
that in the districts they supply the contractor or his men are 
living, meeting the consumer and prospective consumer every 
day. therefore in helping the genuine contractor to the best 
of their ability to increase his turnover. thev are financially 
investing nothing in a concern which by making a profit for 
itself automatically increases their returns. 

One more point which to the supply people may seem of 
minor importance, but which to the prospective consumer is 
verv often of vital importance: Tmmediately application is 
made for supplv it wants dealing with, not three months after. 
but immediately, and wherever possible a definite reply should 
he given whether or not power is available. Tt must be ad- 
mitted that there is nothing more annoying to a business man 
than to be held up in extensions of living or business premises 
because he can cet no definite information, and does not 
know whether to lav nines for aas which he has on the spot. 
or to wire for electricity which he knows not of: and he 
remembers the case of a friend who sent in an annlication 
for a small lichtine job, who after much waiting received an- 
proval, and had the wirine done and the gas taken out) 
subsequently being left entirely in the dark for three months 
waiting for the service connection to he made, &c. 

These little incidents are verv probably filed away and for- 
gotten hv a company selling millions of units a year, but thev 
are évergreen in the memory of the cencumer, who unfortu- 
nately does not alwavs look with a kindly eve unon a concern 
which has directly or indirectly caused inconvenience and loss 
to him. 

Therefore. let the sunplv comnanies frame 1 poliev of eco- 
nomical charges, nromnt attention to all inquiries, fair dealing 
with the genuine contractors denerdont upon their sunplv 
for work, and electricity will soon teke its richtful nlace in 
the eommunitv. as the only form of power, light, and heat 
worthy of consideration. 


Wombwell. July 8th, 1998. O. R. Skidmore. 









Patents and Inventions. 

‘* Twiceshy " refers to that 
the heading: ‘‘ The 
what can be done to 


In your last June publication 
brilliant article that appeared 
Nation and its Inventors,’’ and 
remedy this state of things! 

Tt is far from any love of officialism or red tape that JI 
make the following suggestion, but after giving the matter 
all due consideration, it appears to me that the question of 
invention can best be dealt with through a Government de- 
partment or Ministry of Inventions. 


under 


asks 
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If such a Ministry were set up, a board of experts could 
sit to consider inventions submitted to them. This board 
should treat all applications in confidence, and should have 
the power to grant whatever financial assistance was con- 
sidered necessary in the case of a meritorious invention after 
the question of priority had been investigated by it. 

Research laboratories should be opened for this purpose, and 
permits granted to experimenters to carry out their own work. 
A bureau should be opened by the Ministry for inventions that 
had been carried out and patented under their auspices. Certi- 
fied results and records should be published which manufac- 
turers could inspect and bid for these inventions. 

The board could see that the inventor was fairly dealt with 
by the manufacturer, and when the deal was completed the 
cost of experiments could be subtracted, and thus the Ministry 
could be made self-supporting, and the inventor could be as- 
sured that he would get some benefit from his ideas. 


Charles M. R. Balbi, A.C.G.I., A.M.I.E.E. 
July 4th, 1928. 

























London, 


The Prospects for Electrical Engineers in Rhodesia. 
Would you kindly inform me where I can obtain par- 
ticulars of the scale of salaries paid to electrical power station 
engineers (mains, shift charge, and assistants) in Rhodesia, 
South Africa? Failing this, perhaps one of your readers 
would be good enough to give the desired information. 


D. C. 








NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars ef new or improved devices 
and apparatus, which will be published if considered of sufficient 
interest, 









Internally-Heated Electric Furnaces. 

Consistent results, simplicity and certainty of heat control 
and hygienic considerations have done much to popularise 
electric furnaces. One of the latest developments introduced 
by Automatic & Etectric Furnaces, Lp., 173-175, Farring- 
don Road, E.C.1, is the ‘‘ Wild-Barfield ’’ internally heated 
furnace. This furnace is built on the ‘* unit’’ principle, with 
inside or exposed heating coils, designed to permit the con- 
struction of electric furnaces of unlimited size. Each ‘‘ unit ”’ 
consists of a brick, measuring 4 in. by 4 in., specially shaped 
so as to dovetail into its neighbours. In the face of each 
unit of brick are three annular channels. When the bricks 
forming the heating chamber are assembled, the annular 
channels present continuous grooves in the walls, floor and 
roof, and the heating elements in the form of spirals or rods 
are drawn through from end to end of the heating chamber 
or tunnel. Reference to fig. 1 shows the construction more 











































































































Fic. 1.—THe Wiip-BarFieLp FuRNACI 






plainly. It will be noticed that the grooves in which the ex- 
posed heating elements lie are shaped so that the spirals, 
whilst free to expand in all directions, cannot come into con- 
tact with the work in the furnace. 

Spec ‘ial attention has been paid to the roof. The fire brick 
units are each recessed to hang from trussed girders of speci- 
ally treated iron or nickel chrome and supporting pieces of 
nickel chrome with “ pick-ups” of similar material. 

The furnaces are equipped with a patent automatic cut-out 
and a thermo-couple, both entering through tubes at the rear. 

The control of heat can be easily regulated by the use “ 
switches shown in fig. 2. The heat-resisting lagging is of ; 
special nature, and reduces heat losses to a minimum. The 
outside casing is constructed of boiler plate, strengthened by 





















angle iron to which it is bolted. 
brick in a steel frame, and is usually counterbalanced to faci. 


The door consists of fire 


tate opening and closing. A ors of 800 deg. O. cap 
be reached in one hour and 1,000 deg. C. in about 1} hours 
from cold. 

As an indication of power consumption, it may be stated 
that to heat a furnace up to 1,000 deg. C. measuring 20 ft, by 
12 ft. by 12 ft. requires approximately » 400 kW. A carburising 
furnace of the same construction measuring % in. by 19 ip 
by 12 in. is heated in one hour to 900 deg. C., with a con 
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Fic. 2.—FurNACE AND CONTROLS. 


sumption of 11 kW, and the furnace after the first hour, to 
gether with work being carburised, is maintained at 900 deg 
C., with a consumption of only 5.6 kW. These furnaces are 
of considerable use for the heat treatment of locomotive 
cranks, connecting and coupling rods, billets, plates, carburis- 
ing, &c., and in annealing both ferrous and non-ferrous sheet, 
wire, &c., also for baking and kilning pottery ware. They 
are designed to replace existing gas and solid fuel furnaces of 
all sizes. 


An Improved Series-parallel Control for Tramcars. 


The standard method of wiring controllers has been in use 
so long that it would appear to be regarded by manufacturers 
and operators alike as meeting the requirements satisfactorily; 
however, there is always room for improvement, and we are 
informed that an important step in that direction has been 
made on a large northern tramway system. 

At present tramcar motors are arranged so that the field 
lead FF, of No. 2 motor is earthed to the motor case or 
through the controller. When running in one direction w ith 
No. 1 motor leading it has been observed that there is a ten 
dency for the driving wheels to slip, and the car easend 
gradients or starts on greasy rails only with difficulty; to in- 
crease the adhesion it is necessary to sand the rails, and the 
energy consumed is greater. If, on the other hand, No. 1 
niotor is at the rear of the car, the wheels do not slip, the car 
accelerates smoothly without the aid of sand, and less enerzy 
is consumed. Further, under the former conditions the com- 
mutator of No..2 motor becomes scored when going from series 
to parallel connection, during which process it is short-cir- 
cuited, but when No. 1 motor is at the rear the transition from 
series to parallel is made without injury to the commutato: r. 
We understand that these are facts with which tramway en 
neers are well acquainted, but that no remedy has _ hithe to 
been found for the troubles indicated, although it is obvious 
that there is something wrong with a system of control which 

results in a difference of behaviour depending on the direction 
in which the car is running. However, we learn that several 
large cars on the tramway above-mentioned have been wired 
with a system of motor and control cabling which is free from 
the defects referred to, and have been running for over <ix 
months on a hilly route with entirely satisfactory results. The 
cars, which weigh 14 tons unloaded, are of the covered-top 
hogie-truck type; they start without any difficulty, sand is 
never used to assist adhesion, acceleration is smooth and uni- 
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| greasy rails, curves, and hills are easily negotiated. 
In ad n, it is definitely known that there is a reduction in 
umption of energy, and the driving tires last longer 


than ze fitted to the standard car. The transition from 
ser'it parallel is made without jerk to the passenger, and 
without injury to the No. 2 motor; the commutators remain 


bright and clean. Circuit-breaker action is quicker on the 
ntal cars owing to the standard car-wheel slip allow- 


x 
op nt to pass through the spinning No. 1 motor. Alto- 
eth the re-wired cars are more economical than the 
stand | car. They complete the round trip in less running 
time, and they are popular with the operators. 

We are informed that the system on which the cars are wired 
diffe ery materially from the conventional wiring diagram, 
and i s readily applicable to four-motor equipments as to 
the two-motor cars now in use. It has also been developed for 
the direct and multiple-unit control lines of railway trains, 
and can easily be applied to existing railway stock. It has 
bee! vistered at the Patent Office, but unfertunately we are 
not liberty as yet to publish the details. The system was 


evolt by Messrs. W. Edwards, I.. Etheridge, and J. A. 


Baker, members of the staff of a north-country tramway under- 








PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reporter. } 


The Marconi Agreement.—On July 3rd, Str L. WortTHING- 
TON-EVANS, In reply to Mr. Becker, said he hoped to lay the 
ygreement with the Marconi Co., with regard to the Empire 
wireless chain, on the table of the House of Commons as soon 
as it was completed, but he could not undertake to say that 
an opportunity for discussion would arise before it became 
operative. The company at present held no licence covering 
wireless communication with any countries outside Europe, 
except the United States and Canada. The licence which was 
now under negotiation with the company would cover the 
erection of stations in Great Britain only, and would not be 


exclusive. 


Special Orders.—In both Houses Special Orders, made by 
the Electricity Commissioners, have been approved for the 
following places:—The urban district of Mold, Flint; the 
urban district of Lees, Lancaster; the urban district of 
Brentwood and parts of the parishes of Hutton, Ingrave, Shen- 
field. and South Weald, Billericay, Essex; the urban district 
of Exmouth, Devon; Elgin, Moray; Yeovil, Somerset; the 
urban district of Crompton, Lancaster; the urban district of 
Royton, Lancaster; Lyme Regis, Dorset; Mears Ashby, 
Ecton, Sywell, Earls Barton, and Overstone, Northampton. 


West India and Panama Telegraph Co.—On July 5th, 
Mr. Onmspy-Gore informed Sir Berkeley Sheffield that the 
taking-over of the West India and Panama Telegraph Co.’s 
system by the Government had been considered, but they had 
been advised that it would not be possible to acquire the 
system without, at the same time, acquiring certain engage- 
ments by which it was mest undesirable to be hampered. 


Railways (Authorisation of Works) Bill.—On July 6th, 


Cot. AsHLEY, Parliamentary Secretary to the Ministry of 
Tran rt, moved the second reading of this Bill, which, he 
said, enabled him to authorise, without the necessity of a 
private Bill, expenditure on new works, in any one place by 
any e company, up to £500,000 instead of £100,000, which 
was the present limit. The increase, he contended, would do 
mu to relieve unemployment. 

The Bill was opposed by many Liberal and Labour mem- 
bers ho held that before such a Bill was passed, better 
and cheaper travelling facilities should be provided. The Bill 
Was, however, read a second time by 156 votes to 73. 

Indian Railways.—During the discussion on the East 
ndia Loans Bill on July 6th, Lorp Winterton, Under-Secre- 
tar r India, said, with regard to the electrification of the 
indian railways and the curtailment of working expenses, that 
the |. tter was being carried out gradually. Electrification, he 


would soon be carried out on a large scale in the 
iburban districts of India. 
lo:d Winterton’s statement was due to a speech by 
Mr. Milne, who quoted from a report of the Inchcape Com- 
mitive, as follows:—‘‘ We are informed that there are many 
reminerative schemes, such as the opening up of lines for the 
pment of mineral resources or the electrification of 


u yan trains. We are of opinion that the country cannot 
all to subsidise railways, and that steps should be taken 
to curtail working expenses.” 


Private Bill.— The Swanage Gas and Electricity Bill has 
en read a second time in the House of Commons. 





THE METER DEPARTMENT IN A CENTRAL 
STATION, 


By ‘‘ INTERESTED.” 


found in a 
central station than that having charge of consumers’ 
Revenue is bound to such a department with 
very strong ties, and efficiency here pays well those who 
control. 


No more important department can be 


Ineters. 


It has recently been my privilege to look over one such 
department, which can claim justly to be not over- 
staffed, and the system therein is efficient yet simple. 

I have selected one or two cards which will show 
some links in that system, and which may be found 
useful to others similarly engaged. The first card ‘‘A”’ 
(8 in. x 5 in.) is for keeping a “‘life’’ record of every 
instrument received, and the matter printed and ruled 
in the illustration will explain itself. Briefly, I may say 
that one card is made out for every meter as it arrives, 
and its wanderings are duly recorded backwards and 
forwards from and to consumers until finally relegated 
to the scrap heap. These cards—I saw considerably 
over 6,000—are arranged in numerical order of the 
instruments, and have separate cabinets, or drawers in 
cabinets, for different makes, and afford at a glance 
a complete record of every ‘‘ life.’’ 





Carp A, 
Meter No Typ: (Amps. Volts 
Fixed at Date Reading 
temoved from Date teading 
Carp B 


ELECTRICITY DEPARTMENT. 
Name 
Address 
f- Meter type No Size 


Inspector 
initials, 


Date, Reading. Advance. Remarks 


BOROUGH OF —_ 
ELECTRICITY DEPARTMENT 
LONDON 


METER TEST ON CONSUMERS’ PREMISES. 
Name 
Address 
Meter type No. 
Amps. Volts 
Constant 


The above meter has been tested with the following resul 


Date Tested by 

[ P.T.O, 
**B’”’ is just an ordinary meter- 
reading card for the use of inspectors to record thereon 


E 


The card marked 
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These are on thin boards of various 
Each district is given a colour so as to facili- 
tate handling and sorting. These thin cards are car- 
yied in loose-leaf covers during periods of regular 
readings, but singly, or a few at a time, in the inspec- 


meter readings. 
colours. 


other times 
The size of 
which is a handy 


tor’s pocket for convenience’ sake—at 
when there is no need to carry a number. 


these cards is about 53 in. by 4 in., 


size in many ways. 
Form ‘*C”’ 

recording complaints of 

Whenever a complaint of this nature is received, details 


is printed both sides, and is for the pur- 


pose of inaccurate meters. 


of name and address are « ntered on one of these forms, 


—— 


rs re 
type, size of meter, «c., and result « test. 


and the inspector duly fills in the other particu 
number, 


When this has been carried out and the form r 


rned 
to the head, a copy of the particulars of the consumer’s 
account for similar periods in the past two or three 
vears is written on the reverse side, and a report duly 


entered under the heading of ‘‘ Remarks,’’ from Lic] 
information is obtained in order to dictate a s ible 


answer to the complaint. After the test has been duly 
carried out, these forms are fixed in a binder, so tht the 
chief of the meter departny nt may have them for fer- 
ence on futire occasions, and the actual letters are, of 


course, returned at once for filing. 








WATER-POWER STUDIES.—IV.* 





Storage 


and Pondage. 


By WILLIAM T. TAYLOR, M.Inst.C.E., M.1.E.E., M.Am.Soc.C.E. 


One may have in mind that general matters in 


hydrology, such as rainfall, run-off, stream-flow, 
storage, and other considerations afle: ting the hydraulic 
end of the hydro-electric system do not and should not 
concern the electrical engineer. The writer takes the 
opposite view, based on experience, und points out that 
doubt on this 


there should be no question of point, 


as, in most countries where hydro-electric power is 
extensively used, adequate experience hus already made 
it definitely understood that these matters do, in general, 
concern the electrical engineer as much if not more than 
other branches of hydro electric practice. lor a moment 
let us look at the matter in a different way. Usually 
it is accepted that the electrical engineer is as con- 
cerned with the whole steam end of the steam-electric 
including general 
value of, transportation of and delivery of fuel, as well 
as other considerations affecting steam generation and 


system knowledge of the calorific 


losses, &c.—as any other branch of steam-electric prac- 
tice, and that his duties necessarily involve a thorough 
study and investigation of every item affecting efficient 
generation and utilisation of 
power. 


heat and steam 
the duties of the 
electrical engineer should commence at the 


steam 
Just so with this other branch, 
watershed 
(catchment area), and, just as he or his company (as the 
case may be) buys the temporary services of a ‘* purely ”’ 
civil engineer to design and build the dam, in like 
manner the services of a hydraulic or mechanical engi- 
neer are obtained to put in the turbines and penstocks, 
WC., exactly as in the case of the steam-electric system for 
which a ‘‘ purely ’’ mechanical engineer is temporarily 
engaged to design, manufacture, and erect the boilers, 
auxiliaries, turbines, &e. The entire hydro- 
electric system is invariably operated by an electrical 


steam 


engineer trained for such duties and experienced in such 
matters. The short-sighted policy of forming ‘‘ water- 
tight compartments,’’ which was usually to stop at the 
turbine or at the head works, has completely died out. 
At the present time we have hydro-electrical engineers, 
and the near future will add greatly to their respon- 
sibilities and number. 

As regards the reservoir, its three functions are: (1) 
inflow or filling, (2) holding, and (3) outflow or using of 
the supply of water as required. 

The main features determining the amount of storage 
are: (a) dependability of water supply; () the topo- 
graphy, with reference to angle of repose of the ground, 
&c. ; (c) the geology, with reference to character of bed 
and banks of the reservoir; (d) the effective depth of 
reservoir; (e) the locality with respect to the develop- 
ment as a whole; (f) the character of, and cost of the 

*Previous articles in this series anveared in the ELrctricar 
REVIEW of Febrnarv 9nd and 9th, March 16th and 2rd. and 
June 15th and 22nd, 1923. 


dam or wall; and (g) the cost of inundated land. In 
working up a study of storage possibilities, it is advis- 
able to cover the whole subject 

tions may require before commen 


thoroughly as condi- 
ing the developm nt, 
because inadequate study and investigation may result 
in complete failure of the hydraulic works and system. 
Having regard to the great cost of impounding water, 
it is of the greatest importance that adequate infor 

tion should exist for estimating (more particularly in 
the case of the high-head developm nt) the rate at which 
the available precipitation is yielded, and for deter 
mining therefrom the best available or most economical 
(See Rainfall and Run-off, to follow.) 
In making a reservoir survey, contours of from 4- to 


storage capacity. 


10-ft. intervals are common practice, particularly the 
former, or 5-ft. contours; very large storage areas have 
verticals taken to 10 ft. A survey is considered to 
be good if accurate within the range of 10 to 20 per 
cent., depending on the reservoir 


vraphy. 


area and its topo- 
If the profile is plotted to large scale, then all 
rock-outerops, as also water levels and estimated heiglit 
of backwater, should preferably be shown on the contour 
map. It is important that contours be extended above 
the hichest elevation to which there is any possibility of 
taking the head-water. In the preliminary survey 
enough instrument work should be done to permit of 
plotting a fairly accurate contour plan of the whole area 
covered by the proposed scheme If not too complicated, 
water elevations for extreme flood and low-flow should 
be plotted on the contour plan or map, and backwater 
levels should be marked in. A profile should also in- 
clude section through the dam, intake, &c., and should 
show the governing features of elevation, such as water- 
head, crest of dam, and necessary inforisatio1 
The height to which the dam should be built may 
limited by the total cost of flooded land, or perhaps the 
topography above the site of dam may control the heigh 
It will also depend upon the amount of foundation clear 
ance, amount of freeboard, and full supply and hig! 
flood levels. To ascertain the slope or fall of the streaz 
to the proposed site of dam, elevations of water-leve! 
should be read and plotted; these will indicate th 
approximate location of the dam and head works. i 
storage capacity, a slope less than 10 ft. per mile is cor 
sidered good. 


other 


Special attention should also be given t 
the reservoir outlet as conditions of foundation materi: 
for dam, character of banks, height and slope of banks 
mav affect the tvpe of an 
cost of dam, spillway, and complete construction. 


t 


section across the stream, «c 


wood dam-site can often be found below the junction 0 
two streams. 

One of the best methods of the effect of 
storage is by means of the or flow-summatior 
diagram, 7t.e., by means of a diagram which shows the 
net available amount of run-off or supply of water to 


studving 


mass 
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— 


rvoir which has accumulated in a given period 
That is to say, by summing up the run-off 
i in any convenient unit—atter deducing the 
or the estimated evaporation and seepage 
increment for a month, week, or day may be 
nding upon the regularity of the stream flow 
The outtiow, plus or minus 
To determine 


the rese 
of time. 
—express 
observed 
Josses, th 
used, de} 
and the run-off records. 


»rage, snows directly the net inflow. 

—? > . ° © > 

the capacity of reservoirs with the aid of a topographical 
wap, it is first necessary to know the inflow and outflow 


+ water at different stages of the reservoir for different 
oeriods of time, the time interval being made as short 
ys possible to eliminate seepage and evaporation losses. 
jn plotting a reservoir capacity curve, values of the 
of water stored or released, divided by the 
yange in water surface elevation during the period, 
may be plotted as abscissa and the corresponding 
erage stage of the reservoir—elevation of water above 
the outlet gates—and the quantity of water in the reser- 
voir may be plotted as ordinates, and a curve from these 
values drawn through the points. At any point on this 
urve, the area between the curve and the average stage- 
height is equal to the capacity of the reservoir at that 
particular stage. The information required for this 
method, which determines reservoir capacity, is: time- 
mean gauge-height; inflow area; outflow; 
quantity of water stored; quantity of water released ; 
hanges in the water-surface elevation during the 
period; and elevation of the water surface above the 
oftlet gates. The accuracy of the determination at 
diferent stages will depend upon the accuracy of the 
bserved or estimated quantity of water and changes in 
the water surface above the outlet gates. The quantity 
of water impounded in a reservoir can ‘also be deter- 
mined by multiplying the vertical distance between the 
different contour levels with the mean area. Or, by 
summing up the contents between each of its contours, 
ing the approximate formula :— 
Q=Azs (ta +a + Vax a), 


q santit 





period ; 


=storage in cubic feet; A=vertical distance 
between contours in ft. ; 

A=area of a contour in sq. ft.; a=adjacent 

contour in sq. ft. 


wherein Q 


Using a simple method, let us take the following 
example:—Reservoir area, as found by planimeter, is 
24 acres to 600 acres for the different contour levels sur- 


veyed to 10-ft. contours, shown as follows :— 





Contour Area in Mean area 
level. acres. in acres. 
lv — 24 (draught limit) 
20) 40 32 
P 30 76 58 
5 40 100 8&8 
50 140 120 
60 200 170 
70 ‘a 300 250 
80 Aer 420 360 
90 600 510 (full) 
s Tl uestion is to determine the capacity of the reser- 
: Volr 1 the different contour levels up to full capacity. 
For + case, capacity in acre-ft. is:— 
M rea Capacity in acre Total capacity in 
€ in s feet. acre-ft. for contour levels. 
; 32x10= 320 — 
1 58x10= 6580 ... 900 
iy nt 88x10= 880 ... 1,780 
+ l fs 120 x 10=1,200 2,980 
ly) 170 x 10=1,700 3,680 
‘ ou) ae 250 x 10 =2,500 7,180 
{ 360 ... 360 x10=3,600 10,780 
010 510 x 10=5,100 15,880 
tice 15,880 acre-ft. 
vii epresents, in energy, something like: — 
15,880 x 1.025 =16,277 kW for one hour. 
In certain countries (this country included) and in 








€rtain territories, the value of a given amount of 





storage is relatively less than in other countries or 
territories because of the relatively lesser head capable 
of development. Mountainous countries or territories 
are more fortunate in this respect, as they offer great 
differences in elevation within relatively short distances 
where head can be secured. Obviously, the greater the 
head capable of development, the greater will be the 
value of a given quantity of water. Speaking relatively, 
storage with high head developments is of very great 
value, much greater than for low head developments. 

As shown in the earlier Water Power Studies, power 
from flow is expressed : 
H.p. =(Hq x 62.4) /550 =nQ/8.82=nQ 0.1134 (100% effi.) 
kW = (HQ x 62.4)/734=HnQ/11.8=HQ 0.0864 (100% effi.) 
from which we may deduce the energy from the storage 
of this flow to: 

H.p.-hours =HQ/8.82 T=HQ/(8.82 x 60 x 60) =nQ/31,680 
=0.0000315 ug (100% effi.) =0.0000315 ng effi. 
kW-hours = 9@/11.8 tr=nQ/(11.8 x 60 x 60) =nQ/ 42,500 

=0.0000235 ue effi. 
Thus, we may write, h.p.-hours=e(uq@/k), and kW-hours 
=e(HQ/K), wherein, for the usual working conditions, 
we have : — 


e k K 

60 per cent. 52,600 70,900 
65 a 48,600 65,300 
70 nm 45,100 60,000 
75 ss 12.200 56,700 
80 7 39,500 53,000 


where Q= cubic feet of water per second (cusecs), 
H =effective or net head in feet, 
Tt =time in hours, 
e=efficiency in per cent. 

Run off in acre-ft. can be obtained from the equivalent 
factor, 1.0 cusec per day equals 1.984 acre-ft., or, 
roughly, 1.0 acre-ft. is equal to 0.5 cusec for one day. 
Also, one acre of water one foot deep equals 43,560 cubic 
feet. And 1.0 acre of water under 1.0 ft. head will 
(theoretically) produce 1.025 kW-hours of energy or 
1.375 h.p.-hours of energy when drawn down 1.0 foot 
(see figs. 8 and 9). 

Sometimes the problem is to determine how many 
hours or days it takes to fill a given reservoir area to a 
given depth of water. The time in days of 24 hours can 
be approximately expressed : 
t=ad/1.984=0.5 ad; or d=1.984 t/a and a=1.984 t/d; 

wherein A=area in acres divided by the discharge in 

cusecs = area in acres per cusec, 
d=depth in feet, 
t=time in days of 24 hours each. 


(To be continued.) 





East Midlands Electricity District.— In relation to the 
powers which are being sought in connection with the East 
Midlands electricity scheme, matters were again brought under 
consideration on ‘tuesday last, by the hclding of an inquiry 
at Nottingham, by the Electricity Commissioners, regarding 


the draft order. Sir Harry Haward presided, and was accom- 
panied by Mr. A. Page (vice-chairman), Mr. J. C. J. Dalton 
acting as legal adviser. The East Midlands Electricity Advisory 


Board was represented by the Town Clerk of Nottingham (Mr. 
W. Zz. + ard), the areas concerned including the 
of Nottingham, Leicester, Derby, Burton-on-Trent, 
and considerable territories in Nottinghamshire, Derbyshire, 
Leicestershire and parts of Staffordshire. Mr. W. Craig Hen- 
derson, K.C., appeared for the Notts. & Derbyshire Electric 
Power Co. The various sections of the Order were dealt with 
seriatim by the Commissioners, and after many points had 
been discussed, the chairman emphasised the consideration 
that the Commissioners were anxious to do nothing to inter- 
fere with the harmonious werking of those forming the Advi 
sory Board. In relation to the claims of the Power Co., he 
urged that the parties should go into conference, as it would 
be a most unhappy augury for the success of the Board if 
at the very outset there was to be wrangling. He thought 
that Mr. Henderson was too apprehensive in the matter. The 
Board had already made certain advances since January, and 
had that day accepted the principle that the transmission lines 
should be laid as far as possible through the district where 
the potential load existed. Eventually it was determimed 
that those concerned should confer to see how far an agree- 
ment could be arrived at regarding transmission lines, and 
that the Order should be held up for a month. 


be roughs 
Ilkeston 
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Machinery Co., Leicester), 


Bankruptcy Proceedings. YOUNG Young 


and Uo. anu Leicester ianning 

mechanical and eiectrical engineer.—Lhis matter has already 
been referred to briefly (sLECTRICAL KEVIEW, June 22nd). A 
eétutement issued by the Keceiver shows a deficiency cf £4,331 
the causes of failure as alleged by the debtor are ** bad 
trade; the slump in prices (1 was caught with very big stocks 


ut the tume of the slump); lack of capital; and very keen com 


petition. In January, 1919, he commenced business in 
Suuvey Gate, Leicester, as an electrical engineer, under the 
sty.e of “WW. BP. Young & Co., with a capital of £4550, the 
buik of Which was auvanced by a friend; in September, 
119, he was joined by a sleeping partner in a further 
business then started at adjoining premises, under the style 
of “‘‘the Leicester ‘Tanning Machinery Co.,” and his 
partner put £1,500 into this venture as capital. A_ loss of 


£1,175 was incurred by the partnership during its first 16 
months’ trading, whereupon it was verbally agreed that he 
should pay £55V to his partner, and that the latter should 
withdraw from the business. Since 1920 he had also 


traded in a small way at Francis Street, Leicester, as ** ‘The 
Stoughton Mctor Supply Co."’ The usual books of yunt 
have been kept, but no trading accounts or balance sheets of 
the Leicester tanning Machinery Co. have been prepared since 
January 3ist, 1921. Accounts of * W. P. Young & Co.” 


ace 


made 


up for the 12 months ended January 3st, 1922, disclose the 
following figures lurnover, £16,112; net profit, £1,012; 
drawings, £3850; and capital on January 3lst, 1922, £1,071. 


The debtor states that he did not become aware of his imsol- 
vency until early in May last, at which time he was confined 
to his bed with a iliness. The unsecured liabilities 
include 28 debts amounting to £104 in connection with ‘* The 
Leicester Tanning Machinery Co.,”’ and two debts amounting 
to £6 15s. 4d. relate to *‘ The Stoughtcn Mctor Supply Co.”’ 
As regards the remainder, in addition to the ordinary business 
debts of ** W. P. Young & Co.,’’ £1,843, there are 10 cash 
claims amounting to £3,678, which include £1,638—bills given 
by the debtor to his late sleeping partner. The debtor, however, 


serious 


does not admit, in the circumstances under which they were 
given, and in the events which have happened, that he is 


liable thereunder for more than £707. The ‘* fully-secured ” 
creditor is the mortgagee of the debtor's The 
** partly-secured ”’ claims are (a) bank overdrafts secured by 
certain policies of assurance and 500 fully-paid £1 shares in 
the Dixie Hotel, Ltd., and (b) for goods in respect of which 
the crediters claim a lien on a machine held by them 


resiaence. 





The following are creditors 
£ £ 
Armstrong, Addison & Co pa I I Ir Ltd a] 
Adamant Supplies Co It b 1 Electric, I ll 
british Steam Specialities IZ kdi Electric Co U8 
Bentley, D 34 it R ( Lid 23 
Clarke, F. W.5S., & Co 12 Fu s Un I ri Works, 
Coltma Bros Su Ltd ” 
Coltman, J., & Co., Lt 15 Johnson & ips, | 75 
Leicester wWaily Mercury 78 Osborr & ¢ i 20 
Marfitt, 20) Perri \ 43 
Norman & Underwood i ide Electrical ¢ Ltd 56 
Palmer, C., & Co., Ltd 25 Le I & ¢ 22 
Perry, G., & Sons 15 Ru Newbur & Co 105 
Young, ( F., Ltd 33 «Or r & Se o) Hi asl 
Bowell, It. H 110 Ch H. R.. & Ce 45 
George, B 200 Simpsor Baker & ¢ 15 
Hewitt, H. | 1635 D.1 Battery ( l 128 
Smith, W 250 Mashford, H. ¢ 12 
Watson, O. A 107 M & ¢ I 27 
Young, E. ¢ 247 PP Lid 39 
Young, | WS F. W & ¢ I 14 
bri Thon Hou ( R Bros 16 
Ltd 54 Re H 40 
Berkeley \ 1l W Har M tur 
General El te Oe Ltd 113 i ( l 11 
Mayall & ¢ Ltd 19 Cr W 545 
McG 1 & Co., Ltd 16 6G r, A 79 
Price's lectr | Supplies I 16 Bury Felt M i ( 29 
Robinson & Hands I Murphy & Son, I 1] 
Co., Ltd. 20- 


The public examination was held on July 6th at the Castle, 
Leicester, and was adjourned. 

WitutiaM Henry Perase, Hastings House, Norfolk Street, 
Strand, W.C., and Welwyn Garden City, Herts., engineer. 


This public examination was held at Bankruptcy Buildings, 


Carey Street, W.C., on July 3rd The receiving order was 
made on May 17th, 1923, on a creditor's petition, and the 


debtor’s statement of affairs showed ranking liabilities £7,479 
und assets £13,720, thus showing a surplus of £6,242 From 
April to December, 1914, debtor was in employment as an elec 
trical engineer. He then served in the Army, and in- 
valided out in September, 1916, when he was empleyed as an 
electrical engineer until August, 1917. Subsequently he acted 
as a director of an aircraft company, and a director of a 
radiator company. In March, 1921, he obtained an option to 
acquire a lease of land at Welwyn, Herts., for a term of 999 
years, and the lease was granted jointly to himself and another 
person in March, 1923. The rent of the land was agreed at 
£10 per acre for the first year, rising to £40 per acre in four 
years. He agreed that this was a speculation. and that he in- 
tended to parcel out the land and let it in building plots. He 
estimated that his interest in this lease was of sufficient value 
to pay his debts in full. The examination was adjourned until 
July 10th. 


was 


BUSINESS NOTES. 





British RapiopHone Co., Downing Street, Bu Not 
tingbam, makers ol wireiess apparatus.—'Lhe first mecting , 
te creuitors of the above was held on July 6th at t! thei 
hecelver s oftices, 4, Castle Place, Nottingham. ‘Lh. stat 
ment of affairs showed liabilities of £1,655, against ets 
#ivo, ieaving a denciency of £1,52. Levtors, orn 
and Mabel Walliams and Walter Cook, attributed thei: faijy 
lo jack cf capital, loss by cancellation of a contract, d loss 
by ineblity to obtain delivery of raw material. rh 
\Vi.liams stated that the business was started in partners 
on August Ist, 1922. ‘they had none of them any ex) erie 
i.) the trade, but they employed a man who understo« 
ess upparatus. No capital was provided, an overdraft be 
cotamed of £50, and later loans were obtained amounting 
about £500. Orders to supply sets and parts were reveiy 
and one contract was taken up to supply 300 sets fo: £6] 
but debtors were unable to complete this contract, it 
result that it was cancelled, and they lost about £100 Th 
they commenced a mail order business, but had been una 
to supply the goods. Creditors started to press for payment 
and the stock was sold under an execution. It was stat 
that they had plenty of orders on hand, but through Jack , 
capital had been unable to execute them. Debtors we 
ordered to file a cash account and a gocds account in respect 
of their transactions. The creditors decided to lea tl 
matter in the hands of the Official Receiver as trustee of t 
estate. 

Percy BosweELL, electrical engineer, 132, Earl’s Court Roa 
S.W., carrying on business as Boswell & Co. at LO, Ebu 
Street, S.W.1.—Receiving order made on July 2nd on d 
own petition. First meeting July 19th; public examinati 
November 7th; both at Carey Street, W.C.2. 

CHARLES WriGut and Hersert THOMAS WRIGHT, electrica? 
engineers, 251, Fulham Road, Chelsea, S.W Receiving 
order made on July 2nd on creditor's petition. First meeting 
July Isth; public examination September Uth; both a 
Carey Street, W.C.3. 

WituiaM H. Vevers, builder and decorator, and sanitar 
electrical engineer (trading as W. H. Vevers & Sor 
King Street, Maidenhead Rece iving order made on Ju 
on debtor’s cwn petition. 

F. A. W ATKINS, electrical engineer, 57, High Street, Hythe 

First and final dividend of 6s. 2d. in the £, payable at th 
offices of Messrs. Poppleton, Appleby & Hawkins, 4, Charter 
house Square, E.C.1. 

C. R. A. CHADFIELD, electrical engineer, 13, Albert Street 
Melton Mowbray.—First and final dividend of 9d. in the £ 
payable at the Official Receiver's office, 1, Berridge Street 


Leicester. 


L.. PERRIN, electrical engineer, 57, Wellingborough Ri 
Northampton.—First and final dividend of Is. 14d. 


payable at Kingham Chambers, 


Epw 


Road, East Boldon, Durham 


RD E. Mi 


ARNS, 


Official Receiver’s office. 


Street, 
the C« 
THI 
Queen 
made 
Isth ; 
Street, 


JOHN 


genera 


Newcastle-on-Tyne. 


yuunty Court, 
LACLAND 
Street, 
July 4th 


W. 


on 

W.C. 
HARRIS, 

| engineer 


trical 


} 
ele 


Pear] 


Westgate Road, 


ELECTRICAI 


»} 
el 


Ris 


creditor's 
public examination, 


Dugdale 


ectrical 


Street, 


Northumbe 


in the 


Northampton. 
contractor, 
First meeting July 13th, at th 

Suildings, 4, 
Public examination July 


14, St. Bed 


26t 


Newcastle 
AGENCY, 68, Great 


Nuneaton, 
Last day for receipt of proofs for dividend, 


MANUFACTURING 
engineers. 
petition 
November 


First 


9th ; 


4 


es 


Receiving order 
meeting, July 
beth at Carey 


elec trical d 


riand 


) 


duly 25th. Trustee, Mr. Charles Band, 9-11, High Street 
Coventry. 

Company Liquidations.—Perrecta Exectric, Lap.—\V 
ing up voluntarily. Liquidator, Mr. J. T. Hall, 557, Crookes 
mocr Road, Sheffield, appointed June 29th. Meeting ol 
creditors July 16th, at 9, Norfolk Row, Sheffield. 

PHanxix Dynamo MaAneracturinc Co., Lrp.—Winding u 


volunti 


June 27th. 


Leeds. 


Broc 


ELEC 


arily. 


*K, Hirst & 


TRICARS, LD 


Liquidator, Mr 
Meeting of creditors July 


Co., 


. Un 


Lap 


voluntary 


Ss. 


liquidation.) 


of claims to be sent to the liquidators, 


A. 

2lst. 
SIGN 

August 


AL ELEcTRI 
7th, at 4, 


Co., 


Lap 


account of the winding-up from the 


Hawki 


EpGcuMBE BRIGHTEN, LTp 


August 


ns. 


3rd (no pl 


ace ni 


immed), to 


Wainwright, appointed 
16th at 26, Park R 


Fi rmal 


meeting of crediturs. 
upon the transfer of the company’s business, July 14th at 
Northgate Works, Newry Park, Chester. 


Particu 


Messrs. W. Morris 


Black, Nobel House, Buckingham Gate, S.W.1, by 


Ym | 


1, to hear 


liquidator, Mr. E. 


an 


Meeting of members called 
hear 


of 


account 


winding-up from the liquidator, Mr. A. Nisbet. 
(In voluntary liqu 


CONNER 


ticn.)- 


Meeting of 


memb 


ers ¢ alled 


MAGNETO AND IGNITION, Lap 


f 


or 


August 7th. 


at 


Copthall Avenue, to hear an account of the winding-up f1 


the liq 


uidator, Mr. 


A. L. 


Wallis. 


City or BirMINGHAM TrAMWayYs Co., Ltp.—Meeting of m« 


bers called for August 8th, at the Electrical Federation Offices, 


ra 


nd 


lly 


Meeting of members called for 
Charterhouse Square, E.C 


an 
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a iat 
x Kingsway, W.C.2, to hear an account of the winding-up 

‘m the liquidator, Mr. Thomas Bower. 

VENT 1, Lrp.—Meetings of creditcrs and contributories, 
Tuly 18t at 33, Carey Street, W.C. 

\pxit Lectric Co., Lap.—Liquidator, Mr. J. H. Stephens, 

Clement's Lane, E.C.4, released April 27th. 

Hari Evectro-Metats Co., Lrp.—Meeting of members, 
\ygust Lith, at 1, Northgate, Cleckheaton, to hear an account 
f th iding-up from the liquidator, Mr. B. L. Peace. 

\wALG\MATED ExLectricaL Works, Lip. (in voluntary liqui- 
ition). Meeting of members, August 2Ist, at 59 and 60, Old 
iiley, £.C., to receive the report of the liquidator, Mr. 
rJ. ¥ n. 

Rape ~ ManuracturinG Co., Lrp.—Meeting of creditors 
led for July 19th at 19, Eastcheap, E.C. 

Wiretess AGEncIES, Lap.—Meeting of creditors called for 


y I! at 19, Eastcheap, E.C. 
Economic Power, Lrp.—Meeting of creditors on July 19th 
t 162, Grosvenor Road, S.W.1. 


Dissolutions of Partnership.—\WestTMINsTER TooL AND ELEc- 
reic Co.—Messrs. A. P. Haslam, A. L. Tester, and J. Williams 
ive dissolved partnership. A new limited company was re 
ently formed, as announced in our issue of June 2Znd. 

HEY! 0K WELDING Co., Rochdale.—Messrs. H. E. Livesey 
und J. Fawcitt have dissolved partnership. Mr. Fawcitt will 
ittend to debts and continue the business under the same 





Trade Announcements.—It is announced in the Edinburgh 
Gazette that the business of Rew & Co., brassfounders and 

trical engineers, carried on at 108, High Street, Ayr, of 
hich James Alexander Reid and Agnes Moffatt Reid were 
the sole partners, has been transferred to Thomas M’Culloch 
und Richard Currie, who will continue to carry on the busi- 
ness under the name of Reid & Co. Accounts owing to and 
by the old firm will continue to be discharged at 108, High 
Street, Ayr, on account of Mr. and Miss Reid. Mr. M’Culloch 
has been in the firm’s employment for 23 years. 

[HE NeW SWITCHGEAR CONSTRUCTION Co., L’tp., of Sutton, 
Surrey, has purchased the assets and goodwill of the Kartret 
Engineering Co., Ltd., of Southall and Westminster, and it 

ii continue the manufacture of the type of gear hitherto 
made by the Kartret Co. 

Tue FLetcHer Execrro-SatvaGe Co. has adopted the less 
cumbersome title of Fescol, Ltd., and has issued a pamphlet 
lealing with its processes for the deposition of nickel, copper, 
ic., described in our issue of June 10th, 1921 (p. 763). 


Catalogues and Lists.—X-Rays, Lap., ll, Torrington 

Place, Gower Street, W.C.1.—A circular letter announcing a 
ew type of “‘ duplitised’’ film for X-ray work, reducing 
exposure times. 

ELecTRO-DYNAMIC CONSTRUCTION Co., Lap., 4, New Cross 
Road, S.E.14.—An illustrated pamphlet describing single-phase 

- ‘mee r shunt motors giving unity power factor at full 

aa. 

Mr. Caas. W. RICHARDSON, teliance’’ Works, Lower 
» Carrs, Stockport.—An illustrated pamphlet dealing with the 
} “Reliance ’’ valveless mechanical lubricator. 

THe ConsoLipateD Pneumatic Toot Co., Lap., Egyptian 
House, Piccadilly, W.1.—Accessories Circular No. 86, giving 
illustrated particulars of hose pipe, dirt strainers, air cocks, 
tube expanders, &c., for pneumatic tools; and Compressor 
Circular No. 87, describing ‘* Little Giant ’’ and *‘ New Giant ”’ 
air compressors. 

Tue Sun Evecrricat Co., Lrp., 118-120, Charing Cross Road, 
W.C.2.—July price list of electrical accessorics and materials, 

li switches, adaptors, cables, dcmestic appliances, 


motors. &c. 
HoLoruane, Lap., Elverton Street, Vincent Square, S.W.1.— 
\ comprehensive catalogue of *‘ Holophane ”’ lighting fittings, 
ith a large amount of illuminating engineering data. 

Messrs. Fercuson, Pain, Lrp., Higher Openshaw, Man- 
lester.—Catalogue Section No. 160/Al1, giving an illustrated 


lexription of oil-immersed motor-starting gear of various 


\TELIERS DE CONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 56, 
Victori Street, S.W.1.—July stock list of motors and dynamos. 
Metiorvotrran-Vickers Evectricat Co., Lrp., Trafford Park, 
Manchester.—Circular No. 1,297/1, illustrating and describing 

[ype S”’ automatic oil-break ironclad switchgear; Circular 
9/1, describing flexible unit-type air-break ironclad 
Witchvear; also Leaflets Nos. 301/7-1, 301/8-1, 17/1-la, and 
l7/1-l, dealing respectively with panel-type switchboards, d.c. 
sheet -teel cubicle switchboards, commutating pole motors, 
ind d«. ‘** Type X ”’ commutating pole motors and generators. 


G [., 


Lap., Imperial Works, Shanklin Road, Crouch 
End, \.5.—Illustrated leaflets dealing with small rotary recti- 


3 | transformers, and with the renewal of thermionic 


Mr Ss. EversHep & Vianoies, Lrp., Acton Lane Works, 
tiswick, W.4.—List No. 113c, giving particulars of the firm's 
‘lest patterns of recording ammeters, voltmeters, and watt- 
meter 

i lar Becco ENGINEERING AND CHemicaL Co., Lap., 155-160, 
\ity Road, E.C.1—A booklet (No. 3) dealing with the 
3ec-o-Legg ’’ system of water purification and softening. 


STERLING TELEPHONE AND Etecrric Co., Lap., 210-212, Tot- 
tenham Court Road, W.1.—Publication No. 362, a priced leaflet 
describing the ** Sterling *’ variometer. 


Private Arrangements.—G. Wiu.tiam Sates, trading as 
Sales & Co., 11, Chichester Rents, Chancery Lane, London, 
\W.C., electrical engineers and contractors.—The creditors in- 
terested herein were called together on July 4th at the offices 
of Messrs. Westacott, Quaife & Co., accountants, 155, Fen- 
church Street, E.C. Mr. A. E. Quaife presented a statement 
of affairs which showed liabilities of £294, made up as follows: 
‘Trade creditors, £333; cash creditors, £50; and bank overdraft, 
£10 lls. 2d. After allowing £20 for preferential claims, the 
assets were estimated to realise £54, or a deficiency of £35%. 
The assets consisted of : Stock at cost £64, estimated to realise 
£30; office furniture, fittings, &c. £44, expected to produce 
£25: and book debts £28, valued at £19. The debtor started 
trading in December, 1918, at his present address, in partner 
ship. The two partners each introduced £50, but finally the 
partnership was dissolved, and the debtor had since traded 
alone. The outgoing partner was paid a sum of £165. Proper 
books cf account had not been kept, and details of the trading 
could not be given. The drawings had been at the rate of 
£5 a week. The debtor was not able to make any offer of a 
composition. The creditors decided that the estate should be 
immediately realised and the preceeds distributed pro rata. 
The following are creditors 


£ £ 
Daw I & ¢ Lond Electric Stores 65 
Electrical Supplies Co., Ltd 26 National Electric Co., Ltd 27 
Falk, Stadelmann & Ce 1 17 Shenton & Co 14 
General Electric Co., Ltd be] 


Surrey Screntiric Apparatus Co., Lrp., Shrewsbury Works, 
Isleworth, electrical engineers and manufacturers of wireless 
apparatus.—In response to a circular letter issued by the com 
pany, a meeting of creditors herein was held recently at Isle- 
worth, when it was reported that the liabilities to the trade 
and the bank totalled £1,258. The claim of the bank was 
£298, in respect of which it held securities deposited by 
third parties. There were also cash creditors to the extent of 
about £400. The assets consisted of : Book debts, £542, ex 
pected to produce £110; plant and machinery valued at £600; 
and stock, at present market prices, £1,212. It was reported 
that the present position had been brought about through 
the company’s recently making a big bad debt in Radio 
Installations, Ltd., which had gone into liquidation. The com- 
pany was registered on July 28th, 1920. with a nominal 
capital of £5,000 divided into ordinary shares of the face 
value of £1 each. The issued capital consisted of 841 shares 
which were allotted for cash and 440 which were issued for 
other considerations. There was a mortgage on the com- 
pany’s property, including the machinery, tools, office fur 
niture, &c. The company had been doing a fairly substantial 
business, and had orders on hand at the moment for immediate 
deliverv of goods to the value cf over £300. The ce mpanyv 
however, was crippled for want of ready cash. After some 
discussion it was decided that the meeting should be ad- 
journed in order to enable the directors to confer together 
with the object cf making an immediate cash offer of at least 
5s. in the £ to the trade creditors. It was suggested that 
the adjourned meeting should be held at the offices of Messrs. 
Corfield & Cripwell, accountants and auditors, Balfour House, 
Finsbury Pavement, E.C 

Book Notices.—‘‘ The Henley Telegraph,’ March-June, 
1928. Price 6d. net.—This bright little staff journal of W. T. 
Henley’s Telegraph Werks Co., Ltd., is, as usual, full of 
interesting and amusing articles and notes. 

‘Calculations in Heating and Ventilation,’’ by G. S. Cole- 
man. Pp. xix+255; 52 figs. London: Longmans, Green 
and Co. Price 15s. net 

‘** Blectrical Insulation,’’ by W. S. 
55 figs. London: Sir Isaac Pitman & Sons, Ltd. 
net. 

“The Technology Renorts of the Téhoku Imperial Univer- 
sitv.”’ Vol. ITT, No. 2 (62 pp.). Tekio: Maruzen Co., Ltd. 
The bulk of the matter in this issue records research work in 
radio- and audio-frequency currents. Among the papers is 
one on “‘ The Mercury Are as the Audio-Frequency Oscillator ”’; 
another deals with the behaviour of an aluminium cell light- 
ning arrester under radio-frequency e.m.f.; and a third with 
the characteristics of the are of the Tungar rectifier 

‘* Memoirs of the College of Science. Kyoto Imperial Univer- 
sity.” Vol. VI. No. 5 Tokio: Maruzen Co., Ltd. Price 
1 ven.—This issue contains three mathematical studies 

Prague Industrial Exhibition, 1924.—Czecho-Slovak com- 
mercial and industrial associations are organising an indus- 
trial exhibition, to be held in 1924 in the building of the 
Kralovska. Obora. The exhibition will comprise 20 sections. 
Reuter’s Trade Service (Prague) 

Capital Reduction.—Associatep Fire Atarms, Lap. AND 
Repucep.—An Order was made by the High Court on June 
19th, confirming the reduction of the capital of the above com 
pany from £160,000 to £60,000. 

A German Sales Company.—The Electricity and Iron 
Industry Co. has been formed at Dusseldorf with a share 
capital of 100,000,000 marks to continue the business of a 
concern of a similar name in the sale of motors and power- 
station plant and of iron and steel products. The new com- 
pany is in relations with, among others, Brown, Boveri and 
Co., of Mannheim. 


Flight. Pp. xi+107; 
Price Ys. 6d. 
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Chilean State Railway Contracts.—The Department of 
Overseas Trade states that the duty of the agent in Paris of 
the Chilean State Railways Department is to transmit to that 
Department the lowest price obtained provided the material 
is in accordance with the Department's specification. A con- 
tract may only be obtained by a local agent in Santiago who 
has quoted a better or the same price as that submitted by the 
Railway Department’s office in Paris, though it stands to reason 
that tenders presented in Chile are preferred since they are 
guaranteed by a deposit of 10 per cent. of their value. Large 
direct contracts have been made through the offices in Paris 
and New York, and in view of the good results obtained, they 
will continue to buy direct through them, oils, cotton waste, 
coke, iron, tin, antimony, zinc, &c., which are very impor- 
tant items in the general tenders. Direct purchases which 
are to be made immediately by the ‘‘ Departemento de 
Materiales y Almacenes,”’ in cases of urgency, only affect 
manufacturers represented in Chile who have a stock in hand 
ready to make immediate delivery. 


New Zealand’s Preference for British Electrical Goods.— 
The Wellington correspondent of The Times Trade Supplement 
states:—‘‘ Over and above the tariff, the New Zealand 
Government has decided to give a preference of 20 per cent. 
to British manufacturers over foreign firms for. all its elec 
trical requirements. To manufacturers in New Zealand it 
has decided to give 10 per cent preterence. The Minister for 
Public Works, Mr. J. G. Coates, recently stated that in con- 
nection with the contract for the Mangahao (Wellington) 
hydro-electric scheme, the following tenders for certain manu- 
factures were received: 

British. Foreign. 


Exciter sets £6,072 £5,567 
Transformers 16,574 15,630 
Waterwheels ; 78.763 64.430 
Sluice gates 3.914 2 972 

Totals £104,623 £88,599 


In each case, said Mr. Coates, the British tender had been 
accepted, although in one instance it was 20 ner cent. above 
the foreign tender. In connection with a Government hydro 
electric undertaking in the Waikato district a tender for trans 
formers amounting to £3,310 was accepted in preference to a 
foreign tender of £2,882. The Minister expressed the hope 
that local Power Boards, which are concerned with the 
reticulation of districts using Government current, would show 
the same practical preference for British manufactures.” 


Nerwegian Cable Manufacture.—The report of the A. S. 
Skandinaviske Kabel og Gummi Fabrikker, of Aker, states 
that a department for the manufacture of lead-covered and 
marine cables has been established at the new cable works 
This department is the first of its kind in Norway, and is now 
in full operation. 


Patent Application.—Application has been made to the 
Patent Office fer the restoration of the patent (1,672/15) 
granted to Aibert Holliday and George Edward Ward fot an 
invention entitled *‘ Improvements in electrolytic apparatus 
for the production of liquor for bleaching and other pur- 
poses. 


Local Exhibitions.—Liverroot.—The Liverpool Electricity 
Committee contemplates holding an electrical exhibition at 
central premises, which have been provisionally secured, for 
demonstrations of useful domestic electrical appliances. Not 
only will the exhibition comprise articles of domestic utility, 
but exhibits likely to be of interest to hotel proprietors and 
caterers. The range of the exhibition will include cleaning, 
Washing, heating, cooking, and ironing accessories. The 
Housing Committee has decided, as an experiment, to erect 
two small houses, which will be equipped wholly on elec- 
tri al lines They will only have one fireplace, and the charge 
for electricity will be collected with the rent. 

Cork.—In connection with the Summer Show held in Cork 
last week, the Mercer Engineering Co., Ltd., of Cork, had 
on exhibition a range of oil engines, pumps, and electric 
lighting sets for country-house lighting, manufactured by the 
Hamworthy Engineering Co., including the ‘* Powerlight ” 
plant 


Annual Sports.—The twenty-eighth annual athletic tour- 
nament in aid of the Dublin United Tramways Employés’ 
Provident Fund is to be held at Croke Park on July 28th. 


Spanish Zinc Company's Developments.—The Real Com- 
panhia Asturiana de Minas has decided to employ a nart of the 
increase of capital voted at the general meeting to the appli- 
cation of an electrical process for the treatment of zinc, in 
view of which it will be necessary to construct new works and 
harness waterfalls. —Reuter’s Trade Service (Madrid) 


_The Boilermakers’ Lock-out.—The Boilermakers’ Society, 
20 seen issued on July 11th official figures of its ballot as 
lollows: 

For accepting employers’ terms, 7,415: against, 16,859. 
Majority against resuming work. 9,444 

There is more than a two-thirds majority against resuming 
work, and the dispute will therefore continue. The union’s 
executive committee is considering a scheme for increasing 
the lock-out benefit —The Times 


Vol. 
— 
British Trade-Mark Applications.—The following 4, 
among the recent applications for British trade mark: est 
Objections to any of the marks may be entered thin on, acqul 
month from the dates mentioned :— ; estab 
Amplion. No. 436,880. Class 8. Telephonic apparatys— Cun 
Edward A. Graham, trading as Alfred Graham & Co. & s 
Andrew's Works, Crofton Park Road, London, 8.E. ily 4¢) nt 
M.V. and M.V.E.C. (lettering and design). Nos. 435.64 ind 
435,645, 435,646, 435,647, 435,648, 435,649, 435,650, 435.6 my 
and 435,652. All goods in classes 5, 6, 8, 18, 14, 15. 16, \ Mor 
and 40 respectively. No. 435,653. Class 50. Electric ing, Dei 
lators, insulating material, &¢.—Metropolitan-Vick« Ek rig” y 
trical Co., Ltd., 4, Central Buildings, Westminsté SV On 
July 4th, 1923. 
Castaphone (lettering and design). No. 426,739. lags 8 : 
Receivers for use in wireless telegraphy and _ tele; hon; Eas 


Gordon Castagnoli, 15, Raynes Road, Braintree, Ess¢ ; 

4th, 1923. —s 
Telal. No. 436,603. Class 8. Wireless telephonic receiyip; 

sets.— Walter Hill, 118, Duke Street, Hulme, Manchest 

July 4th, 1923. 


Noac. No. 436,658. Class 8. Thermionic valves.—T “0 
Electron Co., Ltd., Electron Works, 84, Acton Lane, Harle: eae 
den, N.W. July 4th, 1925. 

Spiralyte. No. 433,405. Class 18. Electric lam} 
nary).—British Insulated & Helsby Cables, Ltd., 

Lanes. July 4th, 1923. 

Sargossa. No. 437,122. Class 50. Electric insulat 
terial and insulators.—The Siluminite Insulator Co., Ltd., 
Dowgate Hill, London, E.C. July 4th, 1928. 

For Sale.—The Torquay Corporation Electricity Depan. i 
ment has for sale a surface condensing plant, complete wit Hi 
air- and circulating-water pumps. (See our advertisen l 
pages to-day.) 

Reduced Prices.—Tue Jackson Exectric Stove Co., La a 
has issued a leaflet giving revised prices of electric iror car 

He 








LIGHTING AND POWER NOTES| 


Bangor.—Exectricity CHarces.—The Corpcration _ has 
applied to the Electricity Commissioners for sanction to | 
crease the maximum charge for electricity to ls. per kWh 

Birkenhead.—|.oan.—The Finance Committee of the Birke 


head Corporation has approved the proposal of the Ek itt 
tricity Committee to apply for sanction to a loan of £230 \t 
for the completion of the high-pressure mains, the erecti 9 
of a sub-station at Prenton, and the installation of rotar Le 
converters the 
Bradford.—Loan SanctioneD.—The Corporation has receive ing 
the sanction of the Electricity Commissicners to the borrov h 
ing of £3,511 for electricity purposes. Li 
The Electricity Committee has decided to extend the ma EF) 


at a cost of £1,147. 


Brighton.—Loans.—The Electricity Committee has re 
mended that application be made to the Electricity Comm 


sioners for sanction to the borrowing of the following sums:- & 
Buildings, £4,000; plant, £6,630; and mains, £14,170. M 


Canada.—BritisH CotumBiA.—The British Columbia Ek 
tric Railway Co. has a scheme in hand for the development 


































































of 115,000 h.p. on the Stave River. The scheme will M 
divided into three sections The first section provid 
the addition of plant to the existing station, with a capacty | 
of 10,000 h.p. The second part of the scheme include : 
erection of a station which will develop 25,000 h.p., and t ‘ 
third provides for the erection of a station three miles Op 
the present Stave Falls station, which will have a capac ( 
80,000 h.p. The estimated cost of carrying cut the sche ‘ 
$10,000,000 
Cardiff.—E.ectricity Suppry The Corporation ha 
structed its electrical engineer to draw up a scheme fe p 
supply of electricity to Llanishen and certain other areas. TI Co 
estimated cost of laving cables is £20,000 > 
Cheltenham.—Yerar’s WorkinG.—The statement of acc 
of the electricity undertaking (engineer, Mr. W. J. Bach ¢ 
the vear ended March 3lst last records a total incon ; 
£55,497, as compared with £48,472 in the previcus year, a ie I 
working expenditure of £28.835. as against £32,264, | 
a gross profit of £26,662 (£16,208). \fter the paymet 
capital charges, a net profit of £7,515 was carried to the a} 
priation account. In 1921-22 a deficit of £2.559 was incur , 
The amount cof energy sold increased from 2,310.72 
2,974,354 kWh. The principal item in the capital expendi‘ur 
of £10,117 was £8,070 for mains and services 
Continental.—Itaty.—The Societa anonima Termoelet 
Ligure Piemontese has been formed at Milan, with a ca} ita 
of 100,000 lire, for the purpose of acquiring a concession t 
erect a steam generating station (18,000 kW) at La Thur 
(Aosta) 
France.—In order to meet the increasing demand for e/e 
tricity, the Société Electricité et Gaz du Nord. which alread’ 
operates generating stations at Jeumont and Maubeuge. } n 
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est ing a third station at Aulnoye. In addition, it has plus 25 per cent. Heating: 1d. per kWh. Power: First 500 
acqul from the French Government the power station kWh per quarter, 2d., plus 20 per cent.; next 500 kWh., 1id., 
estab d at Hirson by the Germans during the war. plus 20 per cent next 1,000 kWh, lid., plus 20 per cent. ; 

Cumberland.—Etectricity Orper.—The Electricity Commis- beyond, lid., plus 20 per cent. 
siol have submitted to the Minister of Transport for Rochdale.—Yerar’s Workinc.—The total revenue of the 

! tion a Special Order granted by them to the Cumber- electricity undertaking (engineer: Mr. F. H. Rudd) during 
i ste Heat Owners’ Co., Ltd., authorising the supply the year ended March 31st last was £185,317, as compared 
of ¢ city in the urban districts of Egremont and Cleator with £186,550 in the previous year. Against this were 
Mi charged working expenses amounting to £129,090, as against 

Dea!.—SreciaL Orper.—The Town Council has consented £130,209, leaving a gross profit of £56,227 (£56,341). The 
to tl pplication of Sir Charles Bright & Partners for an capital charges were about dc uble those of the previous year, 
Ord supply electricity within the berough. The Council reducing the net profit from £22,650 to £11,547. The reserve 

the option of purchasing the undertaking within 30 and sinking fund accounts show balances of £30,843 and 
£114,469 respectively. During the year capital amounting to 

Eastbourne.—Yrar’s Workinc.—The borough electrical £32,000 was expehded, principally os a and eervices. 
eng r (Mr. J. K. Brydges) reports that the total income rhe entOS OF Onergs showed a large increase—from 21,622,008 

dertaking during the past financial year was £75,186, to 30,594,047 kWh. 

total working expenditure £41,823. These amounts South-East Lancashire Electricity Board.—The winding- 

well with the equivalent figures for 1921-22—£71,025 up meeting of the South-East Lancashire Interim Electricity 
and £41,155. The gross profit was thus £41,823, as against Board was held on July 3rd. rhe first meeting of the 
£29 570. Capital charges were higher but, nevertheless, the statutory board will be held on July 19th, and Sir John Snell, 

{ fit was increased from £9,455 to £18,315. £2,000 was chairman of the Electricity Commission, will preside. 

d to the relief of rates. A total of £43,225 was spent Stafford.—Mains Extensions.—The Corpcration has agreed 
tal account during the year, including £20,690 for ma to a recommendation that the cables be extended along Lich 
nd boilers, and £15,755 for mains and services, field Road to the boundary of the Council's electricity supply 
an increase of 21 per cent. in the sales of energy, area near Stockton Lane at an estimated cost of £3,800. P 

‘ ing 3,926,099 kWh. Owing to a number of acci- : 

nt he new turb -generator, VW hich should have been col Swansea. LOAN lhe Corporation Is applying to the lex 
niet n March last. will not now be ready until the late tricity Commissioners for sanction to the borrowing of £30,000 

. for mains and services, 


Hazel Grove and Bramhall.—E.ectricity 1x BuLK.—The 


I rh 


Ek 
carl 


Horwich. 


ewved 


Keig 


Leed 


thé 
ing 
} |? 


Liverpool,—ELEcTRICITY 


by 


mh) \ kW to 
Manchester. 


Matlock. 


has decided 
from Stockport ( 
ity Commissioners 
ut the 


to obtain a supply of electricity 
orporation, and has applied to the 
for sanction to a loan of £40,000 to 


Council 


heme. 
SrectaL Orper.—The District Council has re 
the Electricity Commissioners granting an 
generate and supply electricity and 
the Lancashire Electric Power Co. 
affected by this decision. 


notice [rom 
tuthorising it to 
the applicaticn ol 


authorities are 


hiey.—Execrriciry Extenstons.—The Corporation Elec 
ommittee recommended that application be made 
Klectricity Commissioners for sanction to the installa 


1 5,000-kW set in the existing buildings, and new 
plant. It was also recommended that an agreement be 
d with the Yorkshire Electric Power Co. respecting 
tricity supply to the Skipton District Council, as sub 
by the Town Clerk to the Electricity Commissioners 

meeting of the Council on July 1ith, the proposed 
ent was abandoned 
s.—Loan Sancrionep.—The City Council has received 
ction cf the Electricity Commissioners to the borrow 
£170,000 for extensions to the power station in White- 
ad. 
ExtTensions.—The City Electrical 
er has submitted a report to the Electricity Committee 
h he recommends extensions to the Lister Drive power 
it an estimated cost of £500,000. Under the proposed 
the output of the station would increased from 
150.000 kW. 

Loans.—The Electricity 

to the Electricity Commissioners 
of £20,000 for street lighting and 


be 


Committee 
for sanction to the 
£20,000 for mains. 


prop Ses 


SPECIAL ORDER. 


The Electricity Commissioners 
ranted a Spe ial Order to the 


Derbyshire and Notts. 


Power C authorising it to supply electricity to Mat 
latlock Bath, and surrounding districts. 
North Wales and South Cheshire Electricity District.— 


Penmaenmawr. 


ity, has be 


or ConstiruTion.—The Order made by the Electricity 
sioners under Section 7 of the Electricity (Supply) 
19, constituting the above-named district and estab- 
the North Wales and South Cheshire Joint Electricity 
*n issued. 

The Urban District 
for a supply of ele 

North Wales Power Co The town supply 
taken through the transformer station of the Welsh 
Co., which is already obtaining electrical energy from 


ELECTRICITY SUPPLY. 
| entered into an agreement 


Prom. the 


rth Wales Co. 


Pickering.- 


Price 


H 


STI 


E.Lectricity Suppty.—The Urban District Coun 
under consideration a scheme for lighting the town 
tricity. 


Reductions.—Reductions in the charges for electri- 
being made in the following districts :- 
Wycomer. (Execrric Lignt anp Power Co., Tp.) 
93d. per kWh for the first 100 kWh per quarter 
beyond 
OURNE.—Heating and cooking: From 13d. to 14d. per 
Power: First 500 kWh from 3d. to 23d. per kWh: 
1”) kWh, from 23d. to 2d.; next 500 kWh, 13d. to 14d. 


\ 
\\ 
oO 


4, 


h; for all energy in excess of this amount, from 

ld. per kWh 

TON .- Lighting hy m Sd. to Sd per kV h 
GAN.—Lighting: For all hours’ use up to 1,000 per an- 

1 per kWh plus 2 per cent beyond, 9d per kWh, 


The Council has applied to the 


Torquay.—1 an. Town 
) sanction to the borrowing of 


Ele tricity Comm for 
£8500 for mains and meters. 

United States.—Hypro-Evectric DreveLorpment.—According 
to the Electrical World, the Utah Power & Light Co. has been 
granted a provisional permit for the erection of a power station 
Green River. A preliminary survey and plans are being 
made by the company for the construction of the station, which 
have a capacity of 60,000 h.p. The estimated cost of the 
is $10,000,000, 


issroners 


on 


Wi 
scheme 


Welshpool.—Execrriciry Orper.—The Welshpool Gas Co. 
has notified the Town Council that it is applying to the Ele« 
tricity Commissioners for an Order authorising it to supply 
electricity in the district. The Council has decided not to 


oppose thy 


application 

West Bromwich.—Yerar’s Work1nG.—The borough electricil 
engineer (Mr. W. A. Jackson) informs us that the revenue 
accruing to his undertaking during 1922-23 was £69,762, a 
decrease of £3,194. Generating, distributing, and other works 
unted to £45,113, a de £7 511, leaving a 


costs am rease ol 


gross profit of £24,649, as compared with £20,332. After pre 
viding for loan redemption, interest, &c., there remained a net 
profit of £10,054. In the previous year there was a_ net 


profit of £6,775 
cent. to 7,211,025. 


West Wilts.—Execrricitry Supety.—All opposition to the 
scheme of the Western Electric Distributing Corporation, Ltd., 
for the supply of electricity to West Wilts., Devizes, and 
Chippenham has been withdrawn. The Calne Corporation is 
to provide its own generating station, and has been cut out 
of the area, which now includes the urban and rural districts 
of Bradford-on-Avon, Melksham, Trowbridge, Chippenham, 
Devizes, and Westbury. The companies supplying elec- 

Melksham, and Trowbridge will be 


tricity at Chippenham, 
absorbed by the Western Electric Distributing Corporation, 


The number of kWh sold increased by 37 per 


now 


Ltd., on terms now under consideration. 
Wolverhampton.—Yerar'’s Workinc.—The report upon the 
municipal electricity undertaking (engineer: Mr. S. T. Allen) 
for the vear ended March 3lst last records a total income of 
£176,100 and working expenses amounting to £87,719. In the 


previous year the revenue was £164,552 and the expenditure 


£04.777. The gross profit was thus £88,381, as compared 
with £69,775. The net result, after paying capital charges, 
was a profit of £34,042, as compared with £13,941 in the pre 
vious year. Of this amount £24,042 was transferred to r 
serve, and the balance (£10,000) carried forward A total of 
{Sl 82 ¥ pent on capital account during the vear, the 
principal ite being: Mains and services, £30,317; ma 





il 
chinery, £25,125; and transformers, £15,307. The energy sold 
increased by about 66 per cent., being 26,940,142 kWh, as 
compared with 16,208,656 kWh, but 1921-22 was a “ slump "’ 
year. 


Worcester.—Yerir’s Worktnc.—The report of the city ele: 
trical engineer (Mr. C. M. Shaw) for the year ended March 
3lst last shows a total income of £45,659 and a working ex 


£25,985, 


penditure of s compared with £46,906 and £33,148 
respectively in the previous year. The gross profit was thus 
£19,674, as against £15,758 After defraying the capital 
and charging £688 spent for capital purposes, a net 
profit of £3,719 remained, as compared with £1,013 in 1921-22 
The number of kWh sold increased from 4,583,621 to 5,670,247 
rhe capital expenditure during the year amounted to £38,705, 
buildings, machinery, and mains and services taking approxi 
mately equal amounts. During the year a 3,000-kW B.T.H 
turbo-alternator, with boiler plant, was purchased and 
removed from Southampton, and the re-erection of this is now 
proceeding. 


charges 
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TRAMWAY AND RAILWAY NOTES. 


Birkenhead.—Track RenewaLs.—As a part of a scheme for 
relieving unemployment during the ensuing winter, the Tram- 
ways Committee proposes to relay portions of the tramway 
track. 


Canada.—Onrario.—The Ontario Government has author- 


ised the construction of an electric railway between Port- 


Credit and Oakville at a cost of $1,065,667.—Reuter’s Trade 
Service (Toronto). 


Continental.—ItaLy.—A company has been formed at Milan, 
with the style of Societ’ anonima Ferrovia Elettrica dell’ Alta 
Val di Sole, for the construction and working of an electric 
railway from Malé to Fucine and later to the Tonale Pass. 

The outlay of 180,000,000 lire has been authorised for the 
construction of the following railways :—Cuneo to Ventimiglia, 
7,000,000 lire; Fossano-Mondovi-Ceva, 5,200,000 lire; Venetian 
railways, 46,000,000 lire; Poggio-Rusco-Verona, 2,000,000 lire ; 
Bologna to Florence, 40,000,000 lire; Aulla to Lucca, 12,800,000 
lire; Sant Arcangelo to Urbino, 11,000,000 lire: lines in the 
vicinity of Reme, 38,000,000 lire; Rome to Naples, 36,000,000 
lire; and complementary Sicilian railways, 17,000,000 lire. 

BeLGium.—La Société d’Electricité du Borinage has recently 
entered into a contract with the Belgian State Railway 
authorities for the supply of electrical energy for the operation 
of the electrified railways and railway workshops in its area. 

Sparn.—The Compafiia de Ferrocarriles Vascongados, Bilbao, 
has requested authorisation to electrify its lines, and has com- 
menced negotiations with certain firms in order to obtain 
estimates. The length of the system is 158 km.—Reuter’s 
Trade Service (Madrid). 

Doncaster.—ProroseD Raiiess Cars.—The Corporation pro- 


poses to take up the tramway track on the Bentley route, and 
to apply for Parliamentary powers to run railless cars. 


Gateshead.—AccibENT.—A motor-omnibus, carrying visitors 
to the Royal Show, collided with a tramecar on July 7th. 
The platform of the tramcar was bent, and glass and wood- 
work smashed. A number of the passengers received slight 
injuries. 

Lytham-St. Annes.—[oan.—The Town Council is applying 
to the Ministry of Transport for sanction to the borrowing 
of £8,111 for extensions to the car shed at Squire's Gate. 


Manchester.—** ONE-MAN ”’ 
introducing six ‘‘ one-man ”’ 
experiment. 


Tramcars.—The Corporation is 
tramcars on certain routes as an 


Southport.—New Rovute.—The Tramways Committee has 
recommended extensions to the tramway track to link up 
Eastbourne Road terminus with Liverpool Road, and a new 
line to the Portland Hotel. 


West Bromwich.—AGreemMeNt.—The Town Council has 
entered into an agreement with the Birmingham Corporation, 
under which the latter authority will operate the tramways 
for a period of 15 years from April next. 

Under the agreement the Birmingham Corporation will 
operate the tramways in West Bromwich for a period of 15 
vears. The Birmingham Corporation will provide a service 
not less than the present one, maintain poles and overhead 
wires, charge such fares as may be required by West Brom- 
wich (paying them over to the latter), with a proportional divi- 
sion for overlapping, and furnish a monthly statement as to 
traffic, &c., to West Bromwich. 

On its part the West Bromwich Council agrees to supply 
all electrical energy required for the local service, maintain 
the tramways and roads, cables, and other equipment, and 
to pay Birmingham’s expenses of working and certain other 
charges. 








TELEGRAPH & TELEPHONE NOTES. 


Irish Free State.—Avtomatic Excuances.—Mr. J. J. Walsh, 
the Postmaster-General, in the course of a statement made in 
Dail Eireann recently, said that automatic telephone exchanges 
were to be introduced into Dublin very scon, and their intro 
duction into Cork, Limerick, and other places was also likely. 


Jugo-Slavia.—Cirner TELEGRAMS.—H.M. Minister at Bel- 
grade has forwarded a translation of a decision of the Minister 
of Posts and Telegraphs (No. 27,164 of April 30th, 1923), which 
permits banks, industrial and commercial undertakings, and 
commercial agents to make use of a cipher for telegraphic 
communication in their commercial business, provided they 
deposit copies of the codes or ciphers they wish to use and 
their keys with the Ministry of Posts and Telegraphs. United 
Kingdom firms may consult the translation at the Department 
of Overseas Trade —Board of Trade Journal. 

Spain.—TeLErHONE DeEVELOPMENT.—There were 223. tele- 


a) 


phone exchange systems operating in Spain at the end of 





December, 1922. 


These served 81,780 subscrikers, of which 
93,366 were on State-owned lines and 58,414 on private lines, 
In 1923, under the existing franchise conditions, 15 of the 
private systems will be taken over by the Government. ‘These 
systems have a total of 15,875 subscribers at the present time, 
—Commerce Reports. 


Sweden.—TrLerHone Revenvue.—The net revenue for 199 
from Swedish telegraphs and telephones amount to 
27,750,000 kr., or 7,000,000 more than in 1921.—Fi 
Times. 


The Telephone Service.—New Excuance.—Telephone de- 


velopment at Esher, Surrey, has outgrown the capacity of th 
existing exchange, and a switchboard of larger size 3 to 
be opened for service on July 10th. It is of modern type 


with lamp signals, and will accommodate ultimately 
1.000 subscribers’ lines.—Financial Times. 


ut 


RADIO-TELEGRAPHY AND TELEPHONY. 


Falkland Islands.—CoMMUNICATION RE-ESTABLISHED.—The 
Board of Jrade-is informed by the British Vice-Consu! at 
Punta Arenas that direct radio telegraph communication 
between Punta Arenas and Stan! Falkland Islands, has been 
re-established. The hours fcr communicating are from 1).30- 
li asm. and from 6.30-7 p.m \t present messages are only 
recefved at Punta Arenas for Stanley, but it is hoped eventu- 
ally to make arrangements for messages to be sent via Stanley 
to all parts « f the world.—Financier 


Japan.—Rapvio Law.—lor the guidance of British firms 
interested in the market for radio-broadcasting sets, the acting 
British Consul at Tokio has forwarded to the Department of 
Overseas Trade a translation of the Wireless Telegraph Law, 
stating the purposes for which private installations may be 
erected and used : 

Article 1.—Radio telegraphs and telephones shall be under 
Government management. Article 2. ‘The installations men- 
tioned below may be privately installed by permission of -the 
competent Minister of State as provided by Ordinance :—(i) 
on ships, with the object of providing for safety of navigation, 
and (ii) the requirements of the specified business of a person 
between ships used in such business of that person; (i) for 
the dispatch or receipt of telegrams on land or ships having 
no connection for public communication by wire or radio with 
a telegraph office, with the object of serving the exclusive use 
of the person installing them; (iv) on land or ships for use 
in the specified business of the same person between places 
on land, or between land and ships, where there is no con- 
nection for public communication by wire or radio telegraph 
or telephone, and the provisions of the preceding sub-heading 
are inappropriate; (v) with the object of use exclusively in 
experiments; and (vi) apart from those mentioned under any 
of the preceding sub-headings, considered as being specially 
necessary by the competent Minister of State. 

Article 4.—Privately-installed radio-telegraphs or telephones 
may not be used for purposes other than those for which they 
were installed, provided that, as determined by Ordinance, 
there is no obstacle in the way of their use for communicating 
accidents to ships, weather reports, time, and other commu- 
nications considered necessary by the competent Minister of 
State for the public welfare only. 

The newspaper installations are understood to be telephonic; 
they were permitted for only a limited time under section (vi) 
of Article 2 of the Law, for the purpose of spreading kno 
ledge of wireless; they are no longer in actual use. Installa- 
tions for research purposes have been sanctioned at one or 
two of the Universities. The authorities are, however, making 
investigations with a view to relaxing the regulations, and 
are considering the possibility of making arrangements for 
broadcasting. 


Radio-Broadcasting.—AMateurs’ Arriats.—The Leeds Ci 
poration proposes to seek Parliamentary powers to enable it 
to exercise ** proper’’ control and supervision over aerials 
The Times. 

COMMITTEE OF INQuIRY.—The secretary of the Broadcastir 
Committee announced on Monday last that the Committe: 
having held 23 meetings and heard a large amount of evidenc: 
was considering the terms of its report, a draft of which ha 
recently been prepared. 


Ships’ Distress Signal.—The Board of Trade Journal points 
out that the distress signal (S.O.S.) may fail to arrest th 
attention of watchers when it is made at the normal rate « 


signalling (1) in congested areas, (2) at ry long ranges o! 
the high seas, and (3) when interfer is experienced fro 
atmospherics. The prolonged lashes (T.T.T.) used wher 


transmitting the safety signal laid down by the Safety of Lif 
at Sea Convention are distinctive, even when heard in cor 
junction with other signalling, and if special stress is give! 
to the three long dashes (OQ) in the signal the difficulty experi 
enced Dv wat he rs will be obvi ited o1 it least reduced The 
first S.O.S. signal should therefore be transmitted for on¢ 
minute at a rate of about five words, i.e., about eight repeti 
tions of . . . ——— . .. . per minute, special atten 
tion being given to the sending of long clear dashes. Atten 
tion is also called to the great importance of obtaining an 


absolute cessation of all other signalling in the region of the 


distress signal at the earliest possible moment. 
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— 
ELECTRICITY SUPPLY AT EDINBURGH. 
THE PORTOBELLO GENERATING STATION, 

Tae Edinburgh Corporation first commenced to supply capacity of 100,000 kW, and the adjoining land, which 
electrici!y in the burgh from the Dewar Place generating was also acquired, is sufficient to enable coal carbonisa- 
station 1895. A second station was built in 1899 in tion plant to be erected in future should it be found 
McDonald Road, but by the winter of 1912-13 it was economical to do so. The capital cost of the new station 
nearing its maximum plant capacity, and the Corpora- is approximately as follows :—Land, £42,000; build- 


ton. formulating a policy for the future, was ad- 


yised that as the limits of direct distribution from the 
venerating stations at the normal lighting voltage had 
heen reached, new plant should be installed to produce 
§-phase a.c. at high pressure for distribution to sub- 
stations Wherein it would be converted to d.c. for trac- 


tion, power, and lighting. 
In order to have ample condenser cooling water and to 
facilita e the delivery of fuel by rail from the neigh- 


ings, £300,000; plant, £717,000; seawork, 
and railway sidings, £19,000, a total of 


£102,000 ; 
£1,180,000, 
which sum is exclusive of the cost of the city sub-stations 
that are a necessary complement of the scheme. The cost 
of land, buildings, and plant for the latter will be about 
£400,000, including the cost of e.h.p. feeder cables, so 
that the amount the Corporation requires to borrow in 
with the scheme will be £1,600,000, which 
debt has to be redeemed out of the revenue of the under 


connection 





By} 
Ls 
é 
£h 


Fic. 1—Brownx, Bovert 


Lothian collieries, a site was acquired along- 
side 1 sea at Portobello in proximity to the city. The 
pre- plans for the Westbank station provided for an 
initi equipment of three 5,000-kW turbo-generators, 
order 
havir been placed and the foundations of the build- 
ings mmenced before the Ministry of Munitions 
Stopp.d all work. In order, however, to enable the Cor- 
porat'on to meet the growing demand for electricity, it 
Was rmitted to instal one 5.000-kW turbo-alternator 
at De var Place and a 4,000-kW set at McDonald Road. 

In Tune, 1919, the Corporation was allowed to pro- 
ceed th the work, but it was advised by the Board of 
Trad» that the Westbank station should be designed on a 
large scale than was originally intended, to provide butk 
supp!'es both within and without the city boundaries. 


for which and for some of the other plant needed 









The site is capable of accommodating a maximum plant 











TURBO-GENERATORS AT 








PORTOBELLO 


taking within The 
station is now in commission, and it was formally opened 
bv H.M. King George V on Wednesday last. 

* The buildings, the city architect, Mr. 
J. A. Williamson. are of the steel-frame type with en- 
closing brick walls : ferro-concrete has been used largely 


for floors, roofs, &c., 


il period of from 295 to 50 years. 
designed bv 


and the whole building rests on a 
supported on con- 
into the turbine 
house, which is spanned by a crane, 
which is operated by three-phase, 400 volt motors and 
Messrs. Marshall, Fleming & Co., 


monolithic reinforced-concrete raft 


crete piles. \ siding runs 


70-ton travelling 


railway 


was supplied by 
Ltd. 

The three turbo-alternators at present installed, fig. 1, 
were manufactured Messrs. Brown, 
Boveri & Co.. Ltd.: each has a continuous maximum 
rating of 14.700 kVA, or 12,500 kW, at a power factor 


F 


in Switzerland by 
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of 0.85, but the highest efficiency is obtainable at a 65,000 lb. of water per hour, or 80,000 lb. under ightly 
load of 10,000 kW when supplied with steam at a pres- less economical conditions. Superposed eco! misers 
sure of 290 lb. per sq. in., at a temperature of 690 deg. with steel tubes and headers by Messrs. Babex and 
F. at the stop valve and exhausting into a vacuum of Wilcox, Ltd., are provided, and three types of tokers 
29 in. of mercury, the speed being 1,500 r.p.m. have been installed: Boilers Nos. 1 and 2 are fitted wis) 
The 3-phase, 50-cycle, alternators generate at a pres- Babcock & Wilcox chain grates; Nos. 3 and Wit 


sure of from 6,600 to 7,250 volts, and the cooling air is 
passed through dry filters in the form of cloth screens 
supplied by the Premier Cooler and Engineering Co., 
Ltd. either into the 
turbine-room basement or through ducts into the boiler- 
house basement; where it can be passed by the forced- 
drauclhit 


The hot air can be discharged 


fans into the furnaces. 

Each surface condenser is provided with duplicate air 
and water extraction plant, fig. 2, all of which was sup- 
plied by Messrs. W. H. Allen, Sons & Co., Ltd. In 
each condenser there are nearly 5,000 tubes, providing 
and the quantity of circu- 
lating water required at normal full load is &40,000 
gallons per hour. 


a surface of 15,500 Sq. ft. 


The extraction pulps are driven by 
small steam turbines at a speed of 2,000 r.p.m. ; the 
the kinetic 


being for each 


air-extraction plant is of steam jet and 
provided 
pump exhaust into 
heaters, through which the condensate is passed on its 
way to the boiler feed pumps and, in addition, heaters 
that bled from the main turbines 
are installed to raise the temperature of the feed water 
entering the economisers to_ gat least 150 dee. F. A 
degasser is located between the feed heaters.and pumps 
which removes-eny traces of air from the water before 
it reaches the boilers, with the object of minimising 
corrosion. 

A 900-kW steam turbo-alternator has been removed 
from the McDonald Road station and installed at West- 
bank station to 
the station 
50-cycle, a.c. 


types, one of each kind set. 


The extraction turbines feed-water 


are fed with steam 


for 
generates 


act as 
auxiliary 


stand-by supplying 
plant; it 3-phase, 
at 400 volts between phases, and the tur- 
bine is arranged to exhaust to atmosphere, so as to be 











Erith Riley grates; and Nos. 5 and 6 


with Unlerfeed 











Fic. 3.—Weir Feep Pumps. 
self-contained travelling-chain grates. Each boiler has 
four grates, and is provided with forced- and induced- 
draught motor-driven fans. 

The boilers are arranged in pairs, two on each side of 
a firing aisle, and any pair is able to provide sufficient 
steam for one main tur- 
bine when at full load, 
the steam being gene- 
rated at a pressure of 
300 lb. per sq. in, and 
superheated to 700 
deg. F. Each 
has a heating surface 
of 11,160 Sq. It., 4 


boiler 


superheating = surface 
of 2.500 Sq. rt., a 
economiser heating 
surface of 5,800 sq 
ft., and a grate area 
of about 400 s ft 
The boilers are stee 
cased, lined with: fire 
brick, and the steel 
cased economise} are 


carried on an exten 
the fr: 
supports the 


sion of 
which 


boilers: above _ the 


economisers are _ thi 
induced-draught {ans 
and above the tter 
the chimneys, ac 


boiler having its ow! 


fan, but there is onl 








Fic. 2.- 


ALLEN CONDENSING 


available for use even if the supply of condensing water 
is temporarily interrupted, 

The boiler house, part of which is illustrated in fig. 5, 
at present houses six boilers, but there is room in ‘the 
present building for two more of the same size. They 
are of the three-drum type supplied by the Stirling 


Boiler Co., Ltd., and each is capable of evaporating 


one chimney for ead 
air F boiler The 
pair of boilers ne 


’ . 
PLANT. base of each 1m 
ney forms a ust- 
catching chamber which prevents the emissio ol 


fine ash into the atmosphere. A very complete er lf 
ment of instruments is provided to check the perform 
ance of each boiler and assist economical operation > het 
include Lea coal meters, 
cently, and feed-water meters, thermon ters 
to record the temperature of both the gases and the feee 


as described in our pages re 
steam flow 
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—_—_ 

entering and leaving the economisers, steam 
and temperature indicators and recorders, in- 
ts for indicating the draught in the grates and 


water 


nressul 
pre 





strume 
uptake and for analysing the flue gases. All the in- 
struments indicate at the boiler fronts, while recorders 
wre ins‘alled in control rooms at the ends of the firing 
aisles. 
— 











Fic. 4.—Coau Tipecer. 


The boiler feed water is furnished by four turbine- 
driven centrifugal pumps manufactured by Messrs. G. 
and J. Weir, Ltd., which is able to deliver 
18,000 gallons per hour; two such pumps are to be seen 
in the foreground of fig. 3, which also conveys some idea 
of the rather congested pipework between the turbo- 
generators and boiler house. 

The coal - handling 
plant was made by the 
Mitchell Convevor and 
Transporter e.. Ltd.. 
and at Messrs. 


each of 


Fraser 
and Chalmers’ Engi- 
Works, Ltd. 
The fuel is delivered on 
to railway sidings cap- 


neering 


accommodating 
about 60 full and 40 
empty trucks. The 
nts of the trucks 


able of 


conte 
are emptied by means 
tippler, 
hopper 


of a rotary 
fig. 4, into a 
below the ground level. 
The coal then falls by 
gravity on to a rubber 
which 





belt convevor.,. 
carrics it through a 
fairly long tunnel be- 


neat 


the main road to 
tha 


i€ oiler-house 
next dis- 


site. 
The fuel is 
charved on to a second 
belt conveyor, running 
at rirht angles to the 

which in 
turn empties it 
two hoppers that feed 
gravity bucket con- 
fig. 6, which 
the coal up to the concrete overhead bunkers in 
The first belt made 
‘discharge the coal in such a manner that a travelling 
jib rane, fig. Zs can pick it up with a grab and place 
l. ¢ the storage ground between the boiler house and 
sea iront, where there is room for some 15,000 tons of 
‘oal. The bunkers serving each boiler hold about 80 


first one, 
into 


veyors, 
car? 
can be 


the boiler house. convevor 








tons of coal, sufficient to supply one boiler for 14 hours 
when steaming at its full capacity. The whole of the 
coal-handling plant is electrically driven, and electrie 
capstans are provided for marshalling the railway 
trucks, which are weighed before and after they are 
emptied, so that a record can be kept of the total quan- 
tity of fuel delivered to the station. 

As the boiler-house basement is on the ground level, 
the ashes are discharged from the hoppers beneath the 
boilers into skips, which are pushed by hand into the 
open, quenched, and then picked up by a telpher and 
their contents emptied into a concrete hopper, whence 
they are removed by motor lorries. 

An electrically-driven vacuum plant for extracting 
the flue dust from the boilers, economisers, uptakes, and 
chimney bases has been installed in the basement; it 
was supplied by the British Vacuum Cleaner Co., Ltd., 
to convey the fine dust through pipes to a metal receiver 
outside the building, wherein it is quenched before being 
discharged into lorries for removal. 

As already indicated, sea water is used for condenser- 
cooling purposes ; the pump house is a separate build- 
ing near the promenade on the sea front, and is pro- 
vided with two hand-operated Carrick & Ritchie cranes, 
the circulating-water pumps and pipework being sup- 
plied by Messrs. Worthington-Simpson, Ltd. The three 
vertical-spindle centrifugal pumps, fig. 8, are each 
capable of delivering 840,000 gallons per hour, and are 
driven by 220-h.p. Bruce Peebles motors, the switchgear 
heing by Messrs. Ferguson, Pailin, Ltd. As the system 
is entirely enclosed, advantage is taken of siphon action 
the pumps ; the water is conveyed from the 
pump house to the turbine room through four lines of 
12-in. bore cast-iron pipes. The large valves, as shown 
in fig. 9, are electrically operated. 

Mr. H. H. Dalrymple Hay assisted with the details 


to assist 


of the civil engineering work in the sea, which was 
carried out by Messrs. C. Brand & Son. Three shafts 
were sunk at the pump house, and from them three 


tunnels were driven for a distance of 1,570 ft. to meet 


Hor SI 


Part oF THE BOoOILeR 


three other shafts sunk into the sea bed. Owing to the 
fact that the bed of the sea shelves very gradually, it 
was necessary to go out some distance in order to ensure 
Normally two 
sets of shafts and water 
and the third to return it; the velocity in the return 
that in the intake 


plenty of water at all states of the tide. 


tunnels will be used to draw 


double 


tunnel will be normally 
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thus tending to scour it and expel anything 
which drawn into it during the time 
it was being used as an intake. In emergency and for 
cleaning purposes only two of the tunnels need be used, 


tunnels, 


may have been 


and the process of changing over can be done without 


stopping the flow of water. The shafts and tunnels 
were constructed in the same manner as those of the 
London tube railways, being lined with cast-iron seg- 


ments, the insides of which are covered with cement con- 


crete. The sea shafts are protected by beacons, and 


converting plant at the existing generating 








iG 6. 


Borer House EXTertor 
their top edves are fitted with machined wun-metal faces. 
on to which caps can be lowered to seal them and allow 
the tunnels to be emptied. 

The whole of the high-pressure switchgear was sup- 
plied by the British Thomson-Houston Co., Ltd. The 
6,600-volt and instrument trans- 
formers are located in the basement, and on the mezza 
nine and ground floors, respectively, of the switch 
house; all the h.p. circuits are completely enclosed in 
steel and concrete cubicles, and the oil 


busbars, switches. 








Dewar Place, McDonald Road, and Leith vee 

undertaking having been amalgamated With at of 

Edinburgh in 1920), so that these three rencratine 

stations will eventually become sub-stations. ‘J ale. 

tricity at present generated at Westbank is dis: buted 

by nine 3-phase cables, three feeding each of + prin- 

cipal converting stations at Coweate, Dewar PI and 

McDonald Road, each of which is capable of tr sInit- 
ting 4,500 kW at 6.600 volts. 

The 3-core cables were pn e by 

British Insulated and Helsby (ables. 

Ltd., and were laid by direct |abour 

under the supervision of tl Cor- 

poration Electricity Departmer They 

are paper-insulated, lead- ered, 

armoured, and laid direct with con- 

crete slab covering, the approximate 

leneths being 53,000 vards of 0.3 and 

10,000 yards of 0.2 sq. in. cable. The 

sub-station motor converters ws su] 

plied by Messrs. Bruce Peebles Co.. 

Ltd., and the rotary converters by the 

Metropolitan-Vickers Electrical (o.. 


Ltd., the Enelish Electric Ue.. Ltd. 
and the British Thomson-Houston Co 
Ltd. The h.p. ace. i 
B.T.H. & 


and 


switchgear Is OT the 
Metropolitan-Vickers types 
the ad ( 


vreur Was provid d 
Messrs. Bertram Thomas. 
Further switchgear, transformers 


cables, and overhead transmission lines 
are to be provided for supplying t 
Lothians at a pressure of 33,000 volts, 
but none of the work has vet been co 
contracts hav 
as follows :—33.000-volt cables 
Insulated & Helsby Cables, 
General Electric Co., Ltd 
British Electri 


menced, although 
placed 
British 
Ltd. : 33.000-volt switchgear, 
6.600 /33.000-volt 
Ltd. 


From the four sub-stations that are 


peel 


and transformers, 
Transformer Co., 
to be erected out- 
side the city boundary, the distribution will be under- 
taken by the National Electric Construction Co., whi 
already has a generating station at Musselburgh, supply- 


ing the Musselburgh and District Tramway Co. that is 


now linked up with the Edinbureh system. 





switches are motor-operated, being re 
motely controlled from the control room 
on the gallery floor overlooking the tur- 
bine The three main 
generator panels will be shown in fie. 10, 
while fig. 11 will show the feeder and 
tramway boards, fig. 12 being a 


room. turbo- 


view 
of the station board which controls all 
the 3-phase, 100-volt driving 
the auxiliary plant, as the 
station battery and motor generators. 
The Pritchett & Gold and E.P.S. Co.. 
Ltd., battery furnishes the necessary 
power for operating the oil switches 
and protective devices; it 


motors 


well as 


ean also be 
used to light portions of the station in 


an emergency, and by driving a motor- 


generator it can provide a stand-by 
supply for the essential auxiliary 
plant. It is interesting to note that the 


same firm supplied a large battery for 
the McDonald Road generating station, 
which has been in operation since the 
vear 1900. Normally, however, the station auxiliary 
motors are (as will be indicated in fig. 13) supplied from 
the main busbars through transformers supplied by the 
British Electric Transformer Co., Ltd.. 
the pressure from 6.600 to 400 volts. 

At one end of the control room there is a switchboard 
for the Portobello tramway section, which is fed from 
machines at Westbank. 

The scheme of distribution involves the provision of 
four new city sub-stations and also the installation of 


which reduce 











Fic. 7.—COaAL-HANDLING PLANT 
At Westbank. Portobello. 
is to be built, 
three single-phase transformers, each bank having 4 
capacity of 4,500 kW. From this point 33,000 olt 
cables will be laid as far as Niddrie, thence an ovrer- 
kead line will run to Musselburgh and on to Trancnt 
and a will go to 
Fordel: 
and Tranent, thus completing a ring main. 
(To be concluded.) 


a step-up transforming sta- 
tion 


second overhead line Lasswade nd 


which will consist of two bank; of 


later a third overhead line will join Forde! 
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ONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the EtectricaL Revigw in which the 
(ficial Notice’ appeared in our advertisement pages.) 


OPEN. 


—July 18th. Borough Council. 600 yd. of 3 


\ldershot. : 
nan nsulated armoured cable. (See this issue.) 


\ustralia.—Sypney (N.S.W.).—September Ath. City Coun- 
177) d.c. meters (5 to 150 amps.) and 36,200 single-phase 
3 (dD » ov amps.). 

Step-d tri anal rmers and induction motors.—Reuter’s 
Si e (Melbourne). 
em 19th. Storage batteries, regulating switches, 


ections, charging boosters, and switchgear.* 
Government Railways and Tramways, Chief 
Electrical Engineering Department. Six water-tube 


S h electrically deteme mechanical stokers, forced- 
oht fans, &c., for the White Bay power house.* 

c.—August 8th. Victorian Government Railways. 

| a.c. induction motors, starting apparatus and 


MON WEALTH GOVERNMENT.—Various dates. Cable distri- 

ting terminals; bells, cords, and plugs; switchboards; tele- 
» parts; and submarine cable. (See this issue.) 

Telephone 


Belgium.—July 18th. Belgian Telegraph and 
Supply and in- 


thorities at La Salle Madeleine, Brussels. 
tion of two electric lifts at Malines. 
enders have this week been invited by the municipal 
ities of Bassenge (Province of Limbourg) for the con- 
the distribution of electrical energy for lighting 
{ power purposes in the town. 


Blackpool. —July 16th. 
electric lighting 
Edu tion Committee. 


Installa- 
Secre- 


Education Committee. 
at Devonshire Road schools. 
(June 29th.) 


Bristol.— August Ist. Electrical Committee. Self-clean- 
g water-screening plant (24 million gal. per hour capacity). 
see this Issue.) . 


Canada.— Toronto City COUNCIL. August 2st. The Coun- 
; inviting tenders for the supply and installation, at the 
han Avenue sewage-pumping station, of two 2,580,000- 





centrifugal sewage pumps, direct-connected to 3-phase 

tion motors.* 
Canary Islands.—The authorities of the Canary Islands 
Tenerife have just invited tenders for the 


t Santa Cruz de 
| t of a system of telephcnic communication with 

f exchanges throughout the Island of Tenerife. 
Edinburgh. —July 23rd. Tramways Department. 
eliveryv ol elg ht top-covered car bodies. 
St. James’ Square, 


Supply 
Forms, &c., from 
Edinbur, gh; tenders to be 


Grays.—July 3lst. Electricity Department. Two 350- 
nverting sets, with two 400-kVA static transformers, and 
tchgear. (See this issue.) 


Hoyland Common (Yorks.).—July 17th. Electric light- 
Working Men’s Club. H. Dickinson, secre- 


Sta tion, 
ld l 


nd.— July 24th. Urban District Council. E.h.p. and 


itthyvear, and l.p. lead-covered and armoured cable 
this ue.) 
India. \LCUTTA.—Corporation. September 10th. One 
I centrifugal pump to deliver 2,000,000 gallons per 
igainst a head of 44 ft., with all necessary piping, valves, 


ection therewith. Copies of specifications, VC., 
ined from Mr. R. Coats, chief engineer to the 
rat Central Municipal Office, Calcutta. 


A sum Rs. 75 will be charged for a set of three copies 

specif ion, schedule, and tender form, which sum will be 

ned receipt of a bona-fide tender.—Reuter’s Trade 
Caicutta). 


7 
§ London.—Lonpon County Counci..—July 16th. 200 sets 





motors with accessories. (June 29th.) 
2U.C. AmMWays.—August 13th. Supply and erection of 
piework and de-aerating plant at Greenwich power 7 n. 
St. Pani xas.—July 19th. Electricity Department. p. d.c. 
hboard. (July 6th.) 
July 16th. Education Committee. Electric 
ting installatiorf at the Christchurch Road cookery centre 
1 Ne iry Park handicraft centre. Mr. A. H. Shaw, 
fineer. 
1 July 2th. Board of Guardians. Installation of 


ting and fittings at the 
5 ee this issue.) 
New 7 aland.—Februarv 28th. 1924. 
nt, hesdworks, &c., 
Pentre 


Renfrew Road relieving 


Contract for Sec- 
\rapuni hydro-electric power scheme.* 
Rhondda.—Julv 23rd. Rhondda Urban District 
hree 150-kVA 3-phase static transformers. (July 





Southport.—July 19th. 


Relaving with new rails tram- 

in Mornington Road, Derby Road, and Sussex 
, tbout 1,738 yd. reduced to single track). Specifications, 
‘rom the borough engineer, Town Hall. 


pa (] 





Uruguay.—Monrtevipe0. State Electricity Works. August 
16th. Electrical accessories.* 

No date. Ei; ght overhead transporters.* 

Warrington.—July 24th. Electricity and Tramways 
Committee. E.h.p. sub-station ironclad switchgear, and 12 


months’ supply of earthenware conduits. (See this issue.) 
Wigan.—August 9th. Board of Guardians. 


vertical pumping plant, &c. (July 6th.) 


Electrical 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


CLOSED, 


Bradford.—Electricity Committee. 
Installation of hot-water heating at the new buildings, Bolton Road sub- 
station (£835).—Rosser & Russell, Ltd., Leeds 
Tramways Committee 
100 steel tires for tramcar wheels (£297 10s.).—Steel Co. of Scotland, Ltd. 
48 tramecar split gear wheels and 48 tramear pinions (£564).—William 
Jessop & Sons, Ltd 
9 pairs of points (ordinary), at £97 10s. per pair, and 3 pairs of points 
(long-heeled), at £112 10s. per pair Hadfields, Ltd 


Dartford.—Urban Council. 
1,600-kW, 2-phase, W-cycl turbo-alternator and necessary auxiliaries 
(£13,150).—Brush Electrical Engineering Co., Ltd 


Dorking.—Westcott Isolation Hospit il. 


Electric light installation (generating plant, switchboar« battery, and 
unde adeued cables).—Cyril F Williams, Farnham 
Northampton. —Alt Si ints’ Church. 
ation of electri 5 two ventilating fans Lowke & Sons, Ltd 
London.—Lonbon County Councit.—Highways Committee. 


The undermentioned tenders were received for the purchase 
and removal of electric power station machinery at the Chis 
wick power station, which was taken over by the Council 
from the London U nited Tramways, Ltd. : 





J. Cashmore (Accept £4,750 
Midland Iron & Hardware Co., Ltd 4,379 
Maden & McKee, Ltd 4,150 
1 W. Ward, Ltd 3,572 
J. Yallop 2,872 
G. Cohen, Sons & Co 2,625 
C Jj. Fox, Ltd 1,375 
J. T. Williams & Sons Incomplete. 


Two arc-welding plants of E.L.L. Equip- 
ment and Engineering Co. 


Stores and Contracts Committee. The 


portable type. 


following contracts 





have been placed : 
Iron « s Departn t Dover Engineering Works, Lid 
London), Ltd. (£810). J. Martin & Son (London), 
Steel mways Department.—Medway Steel Co, (£2,374) 
Electric lamps.—Siemens & English Electric Lamp Co., Ltd 


Fire Brigade Committee. The Committee has accepted the 
following tender from Tilling-Stevens Motors, Ltd. :— 
Provision of a n petrol-electric ssis for a turntable ladder (£1,375); 
and tt conversion from gas to electricity of the drive of tw other 
turntable ladders 


Poole.—Town Council. 








Electrical installation at the Corfe Mullen pumping station (£655 10s.).— 
Hamworthy Em fincering Co 

Seiisbery.— town Council. Accepted: 

Installatie of « tric gt g £176 Salisbury Electric Light Co 
The Coun vil | wo p muusly let the contract to Higginbotham and 
Son at £110, but that firm declined to be bound down to a penalty 
clause 

FORTHCOMING EVENT. 
Institute of Engineering tnspection.— Wednesda July 18th. At the Re 
Society of rts, John Street, Ade phi, Ww. At 7.0 pn Paper or 
* Molecules, Atoms, and Electrons,”’ by Mr. R. P. Wilson. 








NOTES, 


Storm Damage.—During the heavy thunderstorm which 
lasted practically the whole of the night of July 9-l0th, much 
damage appears to have been done by lightning. At certain 
times there was an average of 50 or 60 brilliant flashes to the 
minute. The electricity supply at Isleworth and West Ham 
failed for a time in certain quarters and, according to The 
Times, while the telegraph and radio services were unaffected, 
both working quite smoothly throughout the storm, the tele- 
phonic service suffered severely. In the London area on 
July 10th, three thousand subscribers’ lines, out of a total 
of 202.000, were reported to be out of order. The southern 
district was the most affected—1,112 of the lines were in that 
area, a large proportion of these being in Kingston and Rich- 
mond. In the northeastern district the number was 774 
and in the north-western district 710. ‘‘ Out of order ’’ does 
not necessarily mean that the line is down; in many cases 
lightning had blown the fuses. 














64 THE ELECTRICAL 








—_ 


REVIEW. No. 2,381, JULY 13, 1923 


[Vol. 93. 





The trouble was widespread, 150 junction lines being out 
of order and 126 trunk lines, out of a total of seven hundred. 
Four of the eleven Paris lines were down, as also were one 
line to Amsterdam and one to Rotterdam—a total of six down 
out of twenty-three Continental lines. In each of these cases 
the damage was on the Continent, the circuits in this country 
being underground and unaffected by the heavy rain, which 
proved the most severe test they have had. in London by 
evening it was reporte d that the majority of the 
repaired. 

The Daily Mail reports that a tramway car was struck by 
lightning and set on fire on the Victoria Embankment, 
London, and that the Tees-side railless tramway service was 
suspended for about three hours on July 10th owing to light 
ning striking the power house. The Londen fire brigade had 
17 false alarms due to lightning interfering with the instru- 
ments. ‘lhe Post Ottice radio-telegraph station transmitted 
messages during the worst part of the storm to Nova Scotia, 
where they were received without interference, but the British 
Broadcasting Co.’s concert from 2L0 was, towards the end, 
entirely spoiled by atmospherics 


lines had been 


High-Pressure Boiler Plant.—The Electrical World states 
that an experimental 1,200 lb. per sq. in. boiler-plant is to 
be installed at the Calumet station of the Commonwealiu 
Edison Co., Chicago. The equipment is being designed by the 
Babcock & Wilcox Co., in conjunction with the consulting 
engineers of the Commonwealth Edison Co. The boiler unit 
will be of the inclined header cross-drum type, and will com 
prise a lower deck of 2-in. tubes in sections eight high, having 
au setting height of 25.8 ft., primary and secondary 
heaters in an inter-deck space, an upper deck of seventeen- 
high sections of 2-in. tubes, horizontal 34-in. circulating tule 
entering a 48-in. cross drum, and a Babcock & VY 
contraflow economiser. The complete unit will be about 28 ft. 
wide and 36.5 ft. deep, including the economiser, and 45 ft. 
above the floor. The heating 


super- 
Vilcox steel 


surfaces will be approximately 
as follows: Boiler, 15,750 sq. It.; primary superheater, 2,120 
aq. ft.; secondary superheater, 3,300 sq. ft.; and economiser, 
9,230 sq. ft. The headers will have 14 in. thickness front 
and back and § in. sides, and they are designed to give the 
tubes a stagger of about 4 in 

The cross drum is to be a forged steel evlinder 18 in. in 
diameter and 4 in. thick, with integral drumheads, each with 
a manhole closed by a 12-in. by 16-in. manhole fitting. In 
order that the holes for connecting the circulating tubes to 
the drum may have the largest practicable ligaments 
between circumferential rows of holes an unusual arrangement 
of connections has been adopted At the top otf each Read r 
two horizontal circulators will be connected, but the circu 
lators for each alternate header will be bent downward and 
sideways, so that they will be connected to the drum in the 
same circumferential row as the circulators without such 
bends. This will make the distance between these circum 
ferential rows about 16 in. In the same way the downtake 
nipples will not be straight but bent, so that two downtake 
headers will be conne:ted to each of these circumferential 
rows of holes in the drum. The primary superheater will 
have 8-in. headers drilled for three staggered rows of tube 
holes, with 72 tubes in each row. It is designed to raise the 
temperature of the steam under 1,200 lb. pressure to 750 deg 
The secondary superheater has 113-in. headers drilled for four 
staggered rows of 72 tubes each. This secondary superheater 
encloses the primary superheater and is intended to raise the 
temperature of the exhaust from the e.h.p. turbine to 750 deg 
The economiser will have 44 rows of tubes. 

The boilers for the Crawford Avenue plant will be of the 
Babcock & Wilcox high-pressure design, but will be built for 
a maximum working ong of 650 Ib. per sq. in. For each 


set there will be five boilers, each with about 15,600 sq. ft. of 


steam-making surface, except that one boiler on each set will 
be of special design and equipped with an interstage super- 
heater. 

The Crawford Avenue station is designed for an 


“‘y" - ultimate 
rating of 500,000 kW or, possibly, 600,000 kW. 


The Structure of the Atom.—The issue of Nature for July 
7th contains a special 16-page supplement in which Prof. Niels 
Bohr, professor of physics in the University of Copenhagen, 
gives a comprehensive and striking account of the present 
state of knowledge of the structure of the atom. 

Prof. Bohr has taken a leading part in “y development of 
modern conceptions of atomic structure, and he devotes parti- 
cular attention in his paper to the int orpretation of spectra, 
and the main features of the properties of atomical elements 
on considerations of the manner i 


1 Which an atom can be 
imagined to be built up by the capture and binding of 
electrons to the nucleus, one by one 


The Endowment of Research.—The Council of the Royal 
Societv has-considered the best method of using ’ Sie \lfred 
Yarrow’s gift of £100,000, and has decided to devote the bulk 
of the income to the direct endowment of research, by estab- 
lishing a number of professorships, the holders of which will 
be expected to make scientific research their main occupation, 
though they may devote a limited time to the instruction of 
advanced students 











Educational.—Mancuester COoLLeGe OF TECHNOLOGY 
July 5th, the coming-of-age of the College was celebrat 















































































































































































































































a luncheon at the Town Hall at the invitation the | = 

Mayor, at which Lord Burnham was the princiy : Instit 

the evening a conversazione was held in the r ne 

guests numbering over 2,000; numerous exhibit in 

strations were arranged in the various departn “*y 
L 

This Week’s Story.—A letter received from tl Ex = 
Service Station m Jchannesburg, which reads as 
vests a new relationshiy between ¢ lectricity and " a" 

\ farmer recently brought a ‘ Ford’ car to t 
station here, as the battery would not start tl 5 rl , 
as he put it, the car would not start. He was uw 
presence of a battery on the car, and had, tl The | 
added any water rl 

‘On examination, it was found that there ga 
mud on the top of the battery, reaching up to the 
Into this mud grain had fallen at one time and a1 
the result that all round the mud it had grown a1 
ing out blades about 4 in. long. The battery 
dry, but would still turn the motor over, but not fast « 
to start the engine. It was filled up with water ( 
out any additional charging, started the engine at 

The Ka 

The 3-wire d.c, System.—<At the last Council with 
the Electrical Contractors’ Association (Inc.), t and | 
resolution was passed :—‘* That it is, in the opm keep 
Association, a dangerous practice to install the t mover 
3-wire d.c. system in one room in a private hou : 
where portable apparatus is used, and that for th Mr 
of the public the practice should be discontinued tric P 
ciation - anxious to do all that is possible to deve lav 
of electricity for domesti purposes and to make 1 . 
the public, and submits for consideration that thi ae 
of one house or flat against another will give a al 
effective balance than the manner now adopt et 
supply authorities.’ 

Appointments Vacant.—Mains superintendent, for b = 
burn Corporation electricity department (N.J.B. 5 P 
Class F, Grade 3); commercial assistant, for the V 
cestershire Power Co., Ltd (See our advertisement 
to-day.) 

Safety in Mines.—The President of the Inst 
Mining Engineers has received a letter from the M c.f 





partment giving particulars of coal-dust explosion « 
tions which are to take place at Eskmeals Experimental $ 
land, on every Sunday from July 15th tos 






tion, Cumbe rla 












































ber 30th inclusive. his 
Legal.—Correction.—In our last issue, in a re} ti 
action Accumulators of Woking, Ltd., v. Higgins, Ltd \ 
erroneously stated that Mr. Exley was called as a t Pe 
the defence Mr. Exley informs us that the revers _ 
case; he gave evidence on behalf of the plaintiffs. Vall 
Edinburgh Electricity Supply.—Oreninc or P ke 
Sration.—On Wednesday last the electricity supply sated 
Westbank, Portobello, was formally opened by the K Se 
Majesty was accompanied by the Queen and the ] —— 
Duchess of York. [he occasion was of exceptiona ur 
in that this was the first of the new super-stati s, 
opened by the King in person, and it was a com} iN 
electrical engineering, as this was the only public funct 0 
which their Majesties had agreed to take part dur , 
stay in Edinburgh. : : 
Lord Provost Sir Thomas Hutchison and Lady Hutchis se 
received the Roval party at the door of the station, nd t 2 
Lord Provost presented the King with a gold ke I ir 
Majesty spoke of the eye which it gave him to perl q 
this opening muon and of his interest in the great sche \ 
for the abundant supp ly a electricity. Thereafter the R P 
party was conducted over the station by Sir A I 
Kennedy, the consulting engineer, and Mr. IF. A. New ingt 
electrical engineer to the City of Edinburgh 
The Control of London Traffic.—At a recent meeing 
London Unionist M.P.’s, Col. Wilfrid Ashley, Parliai i pa 
Secretary to the Ministry of Transport, and Ge neral May S 
outlined a scheme drawn up by the Ministry, which will | 
embodied in a Bill to be introduced during the autumn 51 
to deal with the congestion of London traffic. Man) na 
recommendations of the Ullswater Commission a a 
Kennedy-Jones Select Committee have been followed un 
preparation of the scheme The principal point 1s t I 
Ministry of Transport will he nstituted the traffic a ! Tie 
for the area covered by a cir of 25 miles’ radi I “ 
Charing Cross. It will be assisted by a Statutory Acvis it 
Committee, on which the following authorities and « tA 
tions will have representation The Ministry of Tra:spot “a 
the Home Office; the London County Council; the City “pe 
poration; metropolitan boroughs; the six County Coundggy 
affected; other munici} authorities in the area; transpeyy 
workers’ organisations; the London Underground com <t 






bine; 


the railway companies; and commercial vehicle 1 
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INSTITUTION NOTES. 


Institute of Metals.—The annual autumn meeting of the 
Institute of Metals will be held from September 10th to 13th, 
snd it mises to be an exceptionally interesting gathering. 
The m i¢ will open with the second annual autumn lecture, 

vered by Lieut.-Col. Sir Henry Fowler, K.B.E., on 

of Non-Ferrous Metals in Engineering.”” The 
| be a popular one, and is open to the public, tickets 
iinable from Mr. G. Shaw Scott, M.Sc., 36, Victoria 
V.1. With the exception of the autumn lecture, the 
are open only to members and students of the In- 


The Seciety of Engineers (Inc.).—The accounts for the 
ir show total income £1,114, expenditure £1,075, leav- 
‘ lus of £39, carried to the accumulated fund account. 








OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements. 


\usTIN FIeLp, transport manager to the Yorkshire Elec 
er Co., fell from his motcr-cycle in Ravensthorpe on 
ist, and was removed to the Dewsbury Infirmary in 
s condition. 

Victor Detepecgue informs us that the agreement 

n the Electrical Apparatus Co., Ltd., and himself has 
itually terminated, and that all correspondence in 

uld be addressed to him at Cedat Court, No l. 18, 
id, Clapham, S.W.4. 
CALLENDER (the well-known head of Callender’s 
nstruction Co., Ltd.} was recentiy entertained to 

; presented with a souvenir of Glasgow, by the 

rs of the Glasgow Welfare Association, to which last 

» presented a trophy for the annual foctbail competition. 


Is an old Gilasy bov; he was bern in Patri kK, 


iburban burgh of the great city. A happy evening 


s spent, and Sir Tom gave some interesting reminiscences 


{ his early days in Glasgow and his travels round about. Dr. 
ir and Councillor McInnes Shaw, representing the Elec- 
1 mmittee, both of whom are interested in the Wel- 
fare Movement, were present, along with Bailie Izett, who 
represented the Cleansing Department, the winners of the 
Callender Trophy for this season. 
Mr. Parkerr, for the past 21 years manager cf the Heckmond- 
ike District Council’s electricity works, and his wife, cele- 


brated their silver wedding anniversary on July 2nd by a 
gathering held at the Co-operative Café. 

Our correspondent reports that the Ilkley District Council 

has, D majority vote, asked its electrical engineer, Mr. 

OHN Senior, to resign. The chairman of the Electricity 

(Mr. W. B. Dornan), at the meeting last week, 

Council had known for a long pericd that it would be 

to purchase electricity in bulk instead of continuing 

e it by the present plant, and the Commissioners 

d that further extensions to the plant were out of 

tion. Negotiations were therefore in progress with 

shire Electric Power Co. Several weeks ago the 

had been asked to prepare a scheme for this con- 

lie had prepared a report which, according to the 

, Was no real scheme, and up to a few days prior to 

ing there was no scheme in evidence. The Comunit 

decided to ask Mr. Senior to resign, but a day or 

Mr. Senior told the chairman he had been busy 

< a specification. Mr. F. Shackleton, seconding, said it 

known that they would probably require an additional 

r the coming winter, yet it was now July, and there 

heme forthcoming. He considered Mr. Senior ought 

prepared specifications which could have been taken 

tineer and prices asked for. An amendment that the 

f the Committee be referred back for further con 

1 was defeated, and the decision to ask for resignation 


$s announced ut the annual meeting of the Electrical 
ors’ Association, Inc., and was recorded in the Exrc- 
eEViEW for June 29th (p. 1038), Mr. R. E. Rosson has 
{ to act as president of the Association for the en- 
ar. He follows Mr. H. Marryat who, as our readers 

gathered, has had a very busy period in office 
g important services in connection with the develop- 
the E.C.A. and its associated organisations. Mr. 
whose photograph we publish herewith, was born in 


1877, so that he is in the years when, if youthfulness counts, 
he may accomplish much, especially when it is taken into 
account that he has had many years’ practical experience in 
electrical work. He has been a member of the Newcastle 
Branch of the E.C.A. since the year 1900; he was the first 
secretary, indeed practically the founder of the branch. He 
has been secretary of the Northern Section since 1906 and a 
member of the Council for over 15 years, so that, if anybody 
knows the problems that have faced and are now con- 
fronting electrical contracting interests that person is the 
new president. Mr. Robson is an Associate Member of the 
.E.E., a member of the Engineers’ Club, and as a true 
Northumbrian born in Neweastle he resides at Gosforth. If 
he can be said to have any hobbies they are the game of 
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[Newcastle. 


Rosson, THE NEW PRESIDENT OF THE ELECTRICAL 
CONTRACTORS’ ASSOCIATION, INC. 


‘Eca’’ and motoring. For indulgence in the former he will 
have abundant opportunity as he follows up the new trading 
scheme that is now cccupying the minds of so many con- 
tracting and other men, and, with regard to the latter, the 
interests of the E.C.A. will doubtless require Mr. Robson to 
travel to and fro frequently that he will be tempted to 
exceed the speed lim a time during 1923 and 1924. 
\s to the ground rk upon which Mr. Robson has built up 
his career, it should be stated that he was educated at New- 
castle Modern School and at Armstrong College, Newcastle. 
His apprenticeship was served in part with Messrs. J. and 
G. Joicey, engineers, of Newcastle, and it was completed with 
Messrs. J. H. Holmes & Co., of Newcastle-on-Tyne. He 
started in business on his own account in 1898, and went into 
partnership with Mr. Coleman about the year 1904. That 
partne rship was dissolved in 1911, since which year Mr. Robson 
has been in business alone as R. E. Robson, electrical engineer, 
Flectricity Llouse, Haymarket, Neweastle-on-Tyne The new 
president has the best wishes of the ELecrricaL Review for a 
successful year advancing the interests of the electrical 
industry in general and those of the electrical contractors in 
particular. 

There were over 50 applications for the position of general 
manager to the Salford Corporation Tramways. The Com 
mittee selected eight to appear before it last week. At a 
meeting of the Tramway Committee on Tuesday, Mr. J. S. 
Duncan Morrer was unanimously selected for the appoint- 
ment. Since 1916 he has been manager of the Belfast city 
tramways 


Obituary.—Covuncittor R. Warne.—We regret to learn that 
Councillor R. Waine, chairman of the Tynemouth Electricity 
Committee, passed away suddenly last week. Mr. Waine, who 
had recently retired from business, attended the I.M.E.A. 
Convention at Scarborough, when he appeared to be in his 
usual health. While there he was seized with an attack of 
heart trouble, and on returning home he became steadily worse, 
passing away on the 4th inst 
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Mr. O. S. Merk.—The death occurred on Thursday last week 
of Mr. Charles Scott Meik, M.Inst.C.E., at the age of 70 
vears. He was to have read a paper at the International 
Congress on “* Navigation ’’ on Friday last; he prepared the 
paper while in bed after a serious operation. The Times, in 
referring to his work, says that he had prepared for the 
Congress a summary of a series of reports [rom various coun- 
tries on the question of utilising the tides for the production 
of power at docks for such purposes as lighting and the 
working of lock-gates. Jointly with Mr. G. L. Addenbrooke 
and Mr. J. W. Twinberrow he was also the author of a paper 
contributed to the congress on the production of power from 
the Severn estuary, a subject to which he had devoted much 
attention. 

Mr. A. Topier.—The 


Times recon a report from Zurich 
of the death of Mr. A. 


Tobler, aged 7 professor of electricity 
and telegraphy at the Federal Pol te « ten High School. 

Mr. J. C. Smiru.—-The death is reported of Mr. John Charles 
Smith, late accountant of the Anglo-American Telegraph Co., 
Ltd. 

Herr J. P. Rinasporrr.—The death is announced from 
Mehlen-am-Rhein, Germany, of Herr J. P. Ringsdorff, prin 
cipal of the Ringsdorff works (carbon brushes and brush- 
holders) in that town. 








NEW COMPANIES REGISTERED. 


> . . 
Registered as a private com- 
i } capital of £35,000 in £1 shares (11,000 10 
per cent. cumulative et ad purticipatin 24,000 ordinar Objec 

icat t ad ur 


pany on 


fo acquire from 
letters patent and 
electrical utensils; 
fixtures, offic fur 
chattels; (5) works 

goodwill of th business 

the Olsen « 1 

and = electrical 

Ihe first dire 

ham, S.E. ({« 

Rogers, Th ourt odge, 

Ltd.); I D. Pearcy, 44, 

Chestnuts,’’ Denmark Hill 

Stereo Kinema Synd , 

lr. W. Goulding, 30, Brondesbury 
India and Panam elegrap Ltd., Olsen 
Kinema Syndicate, Ltd., ndon ind New 
said E. J. V irle and oulding shal! t 
and shall re« LHW) « Mun Ss remuner 


fees as directors It ter ffice is at 2, Stapl 


Harrison & Sean, Ltd. (190,983).—Private 
Registeres d June 28th. Capital, £1,000 in £1 shares (600 ordi 

per cent cum tive lere ). Io carry or t 13 
Snow Hill, ming . & sewhere, tl using of » ¢ 
company in a ranctk The first directors re or 
Bromyard Ro l Green, Birn nie a ee 
Road, Small eath, Birming! Register offix < ¢ ' % 
Hill, Birmingham . . 

Foster & Foster, Ltd, 
Registered ly 2nd. Capi £1,000 


liture 


company. 
nary and 400 
Gothic Arcade 
n ectri 


(191,040).—Private company. 
£1 } ri rr the I <s 
ess of tampers, 
ers, . 
tion, 100 share | offi \ treet minghar 
Skegness Electricity Supply Co., Ltd. (191,147). 
rene Ae V Reg July Sth. ¢ £1,000 in £1 shares 
ted by the title. The firet 
We Norwood, S.E.27 
F. Wa 


Private 


Uni- Directional 


company 


Aree Co., Ltd. (191,139). 


Private 
£5,000 nt 
lative preference s of ra wh and 20,000 


4000 7 


” 14.16, ¢ 
tors, 1,000 share ste office 14-16, ¢ 
C., ‘Ltd, (190,910).—Private 


> ; 
Negistered 
£200 in 1000 or 


ompanvyv. 
‘ Is 11500 10 per 


Wiltshir 
compan 


Road, W.C 
G. Davenport (Wireless), Ltd. (191,088 
R 1 July 3 . 


pany Registere 1 3 ( tal, £10,000 » O70 
£1 1 OMY) deferred } S ! r 
business of G 

first directors 

managing rect ! 
Co., Ltd.); 1. Hene 

chairman rector, 

Ltd.). G. Davenport & Co., Ltd., < 

agreement, while the said G Davenport is director, nomin 
and after the said G. Davenport ceases to hold office, the 


not more than two directors. Re gistered office: 10 35, Clerkenwe 
E.Cc, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


i amp Co., Ltd. —De be nture date d June 25 
10, charged on the cor pat y's undertaking and pro 
I l Holder foe . os 
Westminster Tool and Electric Co., Ltd. pol) venture 
| vit I 
“£4, YM) t I 
P. Mick 66, 
Torpoint E lectric nie Co., L td.—S: satisfa iction j 
] sary 17th, 1916, s 
(No f ] oe ‘291 
Hydro- Electric Power and Public Services Trust, 
(121,508 R dated D SIst, 1922 (filed 1 
LHW OO = st $ Seven hares taken up £35 


Ltd.— 


George Hill & Co., Ltd. (111,526). Return date 
i £4,000 £1 s 2.1500 st! 


Og ened s paid I pce s, nil. 


International Dow sing E lectric Heating and Appliances 
Keturn dated December 31 19 


Co., Ltd. (83,693). 
(filed £20,000 in £1 es. 18,107 


April 25th, 1923 ; 
Nil called up on 7 £18,100 co ‘ | aid on 18,14 
, | ; 


British Electrical E nport Co., L td. (1 38,028). 
d ] 31st, y22 ] 121 _ 1923 £2,000 
103 oh re ken up “£103 | M nd charges, n 
Llangefni Electric Light and Power Ce.. isd. ( 1,909 
2750 pr ré t 200 or r hares of a I M5 
20 « shares tak £2,566 rt 


pa Mi 


Durham and District Electric Traction Co., 
79,285).—R N h, 1923 tal, £30,000 in £1 « 


ken up £7 Pp oH M eS, 


Douglas Southera E lectric Teeme ays, “Ltd, 
Return « ] u h, 1923. Car l £50,000 in 30,000 pref 
20.000) ordir s £1 973 ferenc nd 15,472 
shares taken up "18.370 paid « 166 preference and 5,804 or 
£23,075 considered as paid on 13.047 preference and 9,668 ordi 
Mortgages and charges, £1,376 13s. 6 


Credenda Conduits Co., Ltd. (126,340). 
January 12th, 1923. Capital, £50,000 £1 shares 
£50,000 pa £20 000 consi S Mort 


Return 








CITY NOTES. 


The annual meeting was held « 
Oriental 3rd; Sir H. Babington Smith, G.B.E. (tl 
Telephone chairman), presided. The Chairman said 
and Electric that the gross income from subscriptions 
Co., Ltd. rentals, profits on sales of materi 
was £151,455, as against £118,508 last 
There had been an increase at each of the branches, M 
Rangoon, Moulmein, Mauritius and Singapore, the lar; 
crease being at Singapore, where the gross revenue in 
from £49,367 to £58,577. Against the increase of about £13,00 
in the gross revenue, they had to set an increase of t 
£9,500 in the expenditure for maintenance, depreciatiot 
renewal of plant. This imcrease arose, in part, fri 
owth of the system, and, in part, from special causé 
temporary character. Investments in subsidiary con 
had produced nearly the same revenue as last year, th 
being £23,428, as compared with £24,905. The di 
received from the Bengal mpany represented six 
only, owing to a change in the date of the termination 
company’s year The Bombay company had not yet di 
its dividend, but it had been assumed provisionally th 
dividend would be at the same rate as last year, 7.e., 
cent. If the dividend should be at scme different rat 
adjustment would, of course, be n There had 
the past year been a rather heavy depreciation of the st 
hand at Mauritius, due principally to the general drop in prices 
resulting in a 3 ol 


since part of the } 
which had been charged to the depreciation and 


cessary. 


stor k Was pure hased, 
£7 568, 


general reserve account [here had been a substantial 

tion in income tax, and, on the income side, there w 
longer an item for surplus isation of sundry investn 
which last year produced £5, 297 rhe net result was th 
balance of revenue credite: the balance sheet was £4 
as against £49,227 last vear. The number of exchang 

in the systems worked by the eccmpany and subsidiary 
panies was, In December, 1921, 25,000 It was on Dece 
3ist, 19228, 37.513, an increase of 2,513. being at the r: 
7 per cent. for the year This ra progress was 1 
rapid as it had been, but th veral causes to a 
for this result Business conditions had been unfavour 
und the telephone service is a good index of the prev 
business prosperity, or the reverss 
which they were 


In seme of the pl wes 

concerned there had been difficulty in 

viding telephone services for all applicants, owing to ‘en 
porary insufficiency of plant; steps had been taken to remedy 
this. The Chairman then went on to deal with the subsidiary 
companies seriatim. Last year, he said, he referred to the 
question of the Indian beer--y nd also to the negotiations 
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the company’s licences at Hong Kong and Singa- 

india, agreements between the bombay and Bengal 

and the Indian Government had been signed, and 

nents relating to Madras and Rangoon. <A new 

al « iuny had been formed at Madras, and in Rangoon 

ourse was being pursued. ‘The principal points in 

ions of the new agreements were that they had now 

n undisturbed tenure for 20 years, and had under- 

wken certain obligations to provide thoroughly efticient and 

dern plant; they had increased maximum rates with 

yeriodicai revision on the basis of a standard dividend of 

pb per cont. on the paid-up capital, of which 8 per cent. was 

_ after due allowance for depreciation and reserve. 

ay and Bengal companies had been reorganised. 

iV Telephone Co. was taking steps to provide auto- 

pment at its principal exchange at Bombay.  Al- 

se demands would be met by the local company, it 

be necessary for the Oriental Company to bear a 

of the burden, and for the purpose an increase in the 

the company, both in preference and ordinary shares, 

sary. ‘Lhey proposed to increase the authorised ordi- 

capital from 300,000 to 600,000 shares of £1 and 

rence shares from 100,000 to 300,000 shares of £1 each. 

ferential shareholders were asked to assent to this, it 

sht that they should have some increase in the rate 

t, and it was proposed that the rate should be in- 

from 6 per cent. to 7 per cent. ‘This improvement 

ite would also greatly facilitate the issue of new prefer- 

the Chairman concluded by referring to the com- 

} lebtedness to the staff at home and abroad, and 

varticularly the latter on account of the more trying conditions 

under which they worked. The sum of £2,000 was vcted to 

Mr. G. Parker Ness for his services in India, and the question 

further remuneration was left to be decided at the next 

yeeting 

\n extraordinary general meeting followed, and a resolution 

is carried increasing the cumulative preference diviaend 

fom 6 to 7 per cent. per annum, and varying the articles of 
association accordingly. 


regardin; 
pore. 
cumpan ie 


yiso aul 


y suid 
the cont 


tale 


The annual meeting was held on July 
5th at Winchester House, E.C. Mr. A. A. 
Campbell Swinton, F.R.S., presided, and 
in proposing the adoption of the report he 

he item of freehold Jand and premises, plant, tools and 
sets, less depreciation, stood in the balance sheet at 

2, a reduction of £27,000 as compared with a year ago. 
rtain expenditure had been incurred during the year on 
litional plant and tools, but that had been more than set 

i by depreciation written off and by realisation of 

other assets included in that item. Stock and work in 
progress showed a reduction on last year’s figures of £12,000 

ld. Sundry debtors showed a reduction of £17,000, and in 

were reduced from £13,900 to £7,600 Cash at 
nkers nd In office was increased by about £2 000) The 

n to the Chelmsford Corporation which appeared last time 

£9771—had since been repaid. Turning to the other 
of the account, the first mortgage debentures were reduced by 
£7,600. The reserve fund, which was undivided profits, stood 

£750,000, as before. The loan from the bankers, which 
stood at £30,000 in the last account, had been paid off. Sundry 
creditors and bills piayable, including reserves for taxation, 
showed an increase of £10,000. Coming to the profit and loss 
ount, during the first six months of the financial year—to 
er 30th, 1922—thev were very short of work in th 
th the result that the gross profits earned were not 
to meet the expenses and a substantial loss was 
At the commencement of the second half of the 
tinct improvement was experienced and they were 
that the profits of the remaining six months were 
good enough to wipe out the loss of the first half 
ir and leave them with respectable balance, but 
se of an improvement in trade was not fulfilled. In 
the profit which they made in the second half of 

as not sufficient to wipe out the first six monthe’ 
reduction in wages which took pl ice in the financial 
naturally followed by a corresponding fall in prices, 
essitated the writing down of the stocks of finished 
v-manufactured goods, both at their works and 
1 over £35,000, and that notwithstanding the fact 

it their stocks were conservatively valued in April, 192? 
racth all their standard machines were manufactured in 
juantity that was the only economical method and the onlv 
ethod by which quick deliveries could be given. All such 
tock had been written down to replacement value. It micht 
nterest the shareholders to know that out of the gross profits 
immed |y the company on trading during the last two years 

ey | provided a sum of approximately £98,000 to cover 

on in their various assets and obsolescence. and in 
ended March 31st. 1921, the amount provided for the 

se was not far short of £100 000; therefore, in three 

had provided nearly £198,000 for obsolescence and 

nn. As to the future. while he did not think they 
forward to a substantial and permanent improve- 

ide vntil the political conditions upon the Continent 

re or less straightened ont, it was satisfactory to be 

to state that the unexecuted orders at the end of ft! 

nancia| year were well in advance of the figure at the com- 
mencement, and that notwithstanding the very considerable 


Crompton 
and Co., Ltd. 


some ol 


stments 


fall in prices. Since the close of the accounts, and more parti- 
cularly during the last few weeks, orders had come in in a much 
more satisfactory way. At the last meeting he expressed a 
hope that when they met that day he would ke able to give 
nem #@ more encouraging and hopeful forecast of the business. 
‘That hope was fulfilled in part. He did not wish the share- 
hoiders to imagine that the outlook for business was all that 
they could hope for, but the anxiety with regard to the imme- 
diate future that was present in his mind at the last meeting 
was, to a large extent, removed, and with the prospect of busi- 
ness Which they saw before them he felt inclined to say that 
they had passed the worst part of the post-war period. With 
the decrease in the cost of living the directors decided that a 
general reduction in salaries should be inade, and as _ they 
were asking the staff to agree to a reduction they felt it was 
only right that they should set them a example by 
making a like reduction in their own fees. 

Mr. C. F. Tufnell seconded the motion, which was unani- 
mously agreed to. 


good 


Sir Alexander Roger (chairman) presided 
Automatic at the annual meeting on July 2nd. In 
Telephone presenting the report and accounts, which 
Manufacturing were reviewed in our issue of June 8th 
Co., Ltd. (p. 908), he said the results were substan- 
tially better, and showed that a return of 
normal conditions would ensure an improvement of the earn- 
Ing capacity of the company. The profits and allocations to 
depreciation, &c., Would have to be higher before it would be 
safe to pay a dividend on the ordinary shares. Dealing with 
the balance sheet he said that the item ‘‘ sundry creditors ’”’ 
had been reduced from £132,998 to £97. 618. This was not so 
satisfactory as it appeared, as the reduction was mainly due 
to a falling-off in the amount of material purchased toward the 
end of the year and to the re-payment of temporary loans. 
Owing to careful control of raw material purchases, combined 
with a decline in market values, and completion of orders at 
the date of the balance sheet, the item ** stock-in-trade and 
work in progress’’ was lower by £63,087. Sundry debtors 
were £50,000 up consequent upon heavy shipments made at 
the close of the year; payments against these were coming 
in satisfactorily. Very substantial automatic telephone orders 
had been executed for foreign clients during the year. A 
contract for 11,000 exchange lines was received from Bombay. 
The major portion of the equipment was completed and shipped 
at the end of December, and the work of erection was now 
being directed by the company’s own engineers. The Dalny 
(Manchuria) 6,000-line equipment was put into service on 
March 31st last, the contract date. This was an excellent 
achievement having regard to the unusual circumstances. Im 
portant work had also been executed for South American 
chents, and the foreign business generally was steadily 
developing. 

In this country several orders had been received from the 
Post Office for the conversion of manual equipment to auto 
matic working, and other orders had been placed for ex 
changes in rural areas Among the private orders secured 
were one for a 700-line exchange at the new London County 
Hall, and one for 500 lines at the London, Midland & Scottish 
Railway's depots at Manchester and Derby 

The company and its Chicago associate were the inventors 
of the Strowger system, and to-day out of 1,000,000 automatic 
telephones in use 9) per cent. were on the Strowger system. 

Although it had drawn upon American technical know- 
ledge and experience, the company was in no way dependent 
upon America for engineering or manufacturing. The works 
at Liverpool was capable of producing the most complex auto- 
matic telephone plant The automatic telephone business in 
this country had been retarded by the war, but he (the 
speaker) wished to place on record that they had always 
found the Post Office receptive to new ideas, and several im 
portant developments had been carried out by it in co-opera- 
tion with the company 

Good business had been done in mine signalling apparatus 
and domestic heating and cooking appliances, and the range 
of wireless apparatus produced to meet the demand for this 
equipment hed met with great Trading prospects 
appeared brighter than they did a year ago, and contracts for 
which they were negotiating micht possiblv bring a consider- 
able volume of business to the factory The directors of the 
International Automatic Telephone Co.. Ltd., had decided to 
re-open the offer of the exchange of holdings in that company 
for the Automatic Company's shares, for the benefit of new 
shareholders 


success. 


At the annual meeting on Julv 2nd, the 

Rritish Emnire deputv-chairman (Mr. J. Davidson) said 
Trust Co., Ltd. that the most important financial husiness 
which had been undertaken during the 

vear was the financing of a power station and distribution 
svstem in West Gloucestershire. to serve an area of 200 square 
miles. including the Forest of Dean coalfield, and the Stroud 
Valley industrial district. Turning to the other companies 
with which thev were connected. he said that negotiations 
with the Vancouver City Council had resulted in placing the 
question of fare revisions on a sound basis 3v the new ar- 
rangements the British Columbia Electric Railway Co. secured 
the establishment for three years, from November 8th, 1922, 
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of the 6-cent fare. At the end of this period mutual agree- 
ment or arbitration would be resorted to tor the further settle- 
ment of the question. As a result of this the company had 
been able to reduce its charges for domestic lighting from 6 
to 5 cents per kWh. The revenue of the company, since 
the beginning of January, had shown a satisfactory improve- 
ment, the increases aggregating about $126,000 for the first 
five months of the year. 

Since its re-organisation in 1921, the Monterey Railway 
Light & Power Co. had been able to pay regularly the in- 
terest on its 5 per cent. “‘A”’ first mortgage debenture stock. 
The company had not yet Leen able to arrive at a settlement 
with the Government of the State of Nuevo Leon in respect 
of the amounts due under State guarantees in connection with 
the water and sewage concessions. The settlement of this 
matter and improved political conditions in Mexico should 
give the company scope for satisfactory progress. The net 
earnings of the Winnipeg Electric Railway had been main- 
tained in spite of industrial depression, by means of economies 
in working expenses. 

The gross revenue for the year ended 

Marconi Inter- December lst, 1922, was 4£1,103,971, as 
national Marine compared with £1,054,460 for 1921. The 
Communication net profit was £171,545. this is an in- 

Co., Ltd. mpared with 1921, and is 
arrived at after writing off approximately 
£8,000 in respect of bad and doubtful debts. The increase 1s 
due in part to additional business consequent upon the return 
of ships to commission after the pericd of great depression in 
the shipping trade which necessitated the laying up of a large 
number of ships in 1921, and also to economies which have 
been effected throughout the organisation in the methods of 
working and control. ‘the directors recommend a final divi- 
dend at the rate of 7} per cent., which, together with the 
interim dividend, will make a total of 12) per cent. for the 
year. During the year 63 debentures cl a par value ol £1,260 
were redeemed. Meeting: July 13th. 
Ihe following dividend results are an- 
London nounced for the past half-year : 
Underground Metropolitan District Railway Co.: On 
Railway the 4 per cent. guaranteed stock of 2 per 
Companies. cent. On the 4) per cent. first preference 
stock of 24 per cent. On the 5 per cent. 
second preference stock of 24 per cent. On the ordinary stock 
of 14 per cent. (comparing with 14 per cent. for the same 
period of 1922). 

London Electric Railway Co.: On the 4 per cent. preference 
stock of 2 per cent. On the ordinary shares of 2 per cent. 
(comparing with 13 per cent. for the same pericd of 1922). 

City and South London Railway Co.: On the 5 per cent. 
preference stocks 1591, 1896, 1901 ind 1903 of 24 per cent. On 
the consolidated ordinary stock of 2 per cent. (comparing with 
J? per cent. for the same period of 1:22 

Central London Railway ¢ On undivided ordinary 
stock of 2 per cent. (comparing with 2 per cent. for the same 
period of 1922). On the preferred ordinary stock of 2 per cent. 
(comparing with 2 per cent. for the same period of 1922). 

Underground Electric Railways Co.: On the 6 per cent. first 
cumulative income debenture stock of 3 per cent. On the 
6 per cent. income bonds of 3 per cent. (free of British income- 
tax), comparing with 2 per cent. for the same period of 1922. 


crease as ¢ 


‘eived in 1922 from sub- 
Brazilian sidiary companies amounted to $7,422,897, 
Traction, Light, and interest on investments, &c., to 
and Power Co. $450,064, making a total of $7,872,961. 
The net revenue, after charging legal and 
administrative expenses, interest and charges on secured gold 
notes and amortisation, was 6,551,968. Krom this were de- 
ducted four quarterly preference dividends at 14 per cent. and 
two quarterly dividends at 1 per cent. on ordinary shares, 
leaving a surplus of $4,120,457, to which is added $5,719,813 
brought forward, making $9,840,270 This has been distri- 
buted as follows: lo reserve, $3,000,000: carried forward, 
$6,840,270. During the year capital to the amount of 
$2,573,287 was expended. This does not include the expendi- 
ture upon the new plant of the Brazilian Hydro-Electric Co., 
Ltd. On November Ist, 1922, accumulated funds were em- 
ployed to retire the issue of $7,500,000 secured gold notes 
made in 1916. 


The revenue 1 








The direct | ( year ended 
March 3lst 3, States that receipts, both 
gross and net, of electric lighting and power 
supply business and of tramways showed 
an increase over these of the previous year 
in spite of increased maintenance expenses and taxes. After 
providing for administration expenses, interest on debenture 
stock, loss cn exchange and taxes, the profit was £73,291, plus 
£5,701 brought forward, making aside for 
debenture stock redemption, £8,212. Dividends on 7 per cent. 
cumulative preference shares required £34,955, and there has 
been set aside for redemption of preference and ordinary share 
capital £5,000, and applied in writing down discount on and 
expenses of issue of 6 per cent. debenture stock, £25,000. leav- 
ing to be carried forward £5,825 f 





Cordoba Light, 
Power, and 
Traction Co, 


£75,992. less set 


An offer has been made for 


the acquisition by the company of the entire capital stocks’ of 
Argentine Tramways and Power Co. The debenture-holders 
of that company have agreed to accept the offer. 


At the 


———., 








meeting of the Cordoba Co. on July 16th, a resoluti 
submitted increasing its capital from £1,750,000 to 4 
by the creation of 450,000 additional shares of £1 ea 


will be 
200.000 
250,000 
to be preference shares and 200,000 ordinary shar It 


proposed to change the name of the company to “ ‘Lhe Argep 
tine Light and Power Co., Ltd.”’ 

The annual meeting of the c Vv Was 

International held in Liverpool on July wid, gy 

Automatic Alexander Roger (chairman) presiding 

Telephone The chairman said that the resu were 


Co., Ltd. slightly better than those of 1921, Lut the 


_ profit was still insufficient to pay div; 
dend on the ordinary and deferred shares. The shares he! 
in the Automatic Telephone Co., Ltd., stood at 1 same 


figure, £383,706. The item sundry debtors showed a subst 
tial decrease owing to the settlement of some large ount 
and to a falling-off in the value of goods invoiced at 
of the year. The item sundry creditors was also - 
In conclusion, the speaker reviewed the results of th. rkin 
of the Automatic Telephone Co., Ltd., whose annual »)eet; 
is also reported in this issue. 


The Societa Piemonte Centrale d ettri- 

Italian Electrical cita, of ‘'urin (capital, 15,000,000 lire) has 
Companies. begun to fee! the effects of th t pro 
gramme of works completed in late years 


and closed its accounts to De 


ember $list last with 1etive 
balance of 787,807 lire, from 


which, after setting asid 


UU OU 

lire to the sinking fund, a dividend of 8 per cent. was declared 
The Societa kKlettrica Bergamasca, of Bergamo ipital 
20,000,000 lire), has decided on carrying through the installa 


tion for the harnessing of the River Kremba from Lenna to 
Orbrombo, suspending meanwhile the plant projected on the 
Parnia. ‘the accounts to December 3lst showed an avai 
balance of 1,019,897 lire, allowing of a dividend of 8 per cent 

The accounts of the Societa Idroelettrica del’ Ossola. of Milar 
recorded a balance of 519,285 lire. from which a dividend of 
10 per cent. was distributed on its 2,000,000 lire capit Ih 
company has succeeded in creating a reserve for pericds of 
drought by an arrangement with the Unione Esercizi Elettric 

The results of the year’s working of the Societa Anonima 
Elettrica Tre vigiana, ol I'reviso, enabled the distribution Ol a 
9 per cent. dividend on its 8,000,000 lire capital. 

Phe Societa Anonima Acquedotto de Ferrari Galliera distti- 
buted 13.75 lire per share (capital, 12,000,000 lire). 

The following 13 companies have declared dividends:- 
Societa Boraficera di Lardarello, of Florence (capital, 7,000,000 
lire), 10 lire per share; Societa Anonima Elettricita Toscana 
of Pisa (4,000,000 capital), 40 lire per share; Societa I 
elettrica Val di Magra, of Spezia (300,000 lire capital), 1.5 per 
cent.; Societa Laziale di Elettricita, of Rome (5,000,000 lire 
capital), 5 lire per share; Societa Generale per la Illumina 
zione, of Naples, 5 per cent.; Societa per Applicazioni di 
tunergia Elettrica, of ‘Torre Annunziata (3,000,000 lire capital 
15 per cent.; Societa Forza & Luce, cf Bari (1,930,000 lire 
capital), 8 per cent.; Societa Barlettana di Elettricita, of Bari 
(capital, 1,000,000 lire), 2 lire per share; Societ& Anonima 
Industrie Elettriche Calabresi, of Radicena (3,000,000 lire 
capital), 4 lire per share; ;Societi Forze Idrauliche dell’ Appen- 
nino Centrale, of Pistora (4,000,000 capital), 9 lire per share 
Societa Trazione Elettrica Lombarda, of Milan (608,552 lire 
capital), 7.50 per cent.; Societa Anonima Elettrochimica Ing 
Luigi Magrini (6,000,000 lire), 5 per cent.; Societa Anonima 
Orobia, of Lecco (15,000,000 lire capital), 20 lire per sharé 
and the Societa Generale Elettrica della Sicilia (80,000,000 lire 
capital), 9 per cent. 

rhe following increases of capital have been decided upon 

Societa Idroelettrica Piemonte (Turin), from 80,000,000 t 
100,000,000 lire; Societa Idrcelettrica dell’Ossola (Milan). from 
20,000,000 to 30,000,000 lire; Societa Mineraria ed Elettricita 
del Valdarno (florence), from 59,000,000 to 80,000,000 lire 
Societa Generale Elettrica della Sicilia, from 50,000,000 t 
80,000,000 lire; Societi Anonima. Elettrica Valle Versa () 
from 130,000 to 200,000 lire; Western Electric Italiana 
from 2,500,000 to 5,000,000 lire; Societa Trazione Elettrica 
Lombarda (Milan), from 8,000,000 to 10,000,000 lire: Svucieti 
Anonima Impresa Elettrica Pollentina (Milan), from 3u!),00 
to 500,000 lire; Societa Piemonte Centrale di Elettricita 
(Turin), from 15,000,000 to 30,000,000 lire; Societa Anconima 
Elettrochimica Ing. Luigi Magrini, from 6,000,000 to 10,000.00 
hire; and the Societh Anonima Idroelettrica Monvis, of 


r 


1 in 
Verzuolo, from 20,000,000 to 25,000,000 lire. 


The Hoffmann Manufacturing Co., 1] id- 
This week there has been publicly of ered 
for sale £400,000 6 per cent. first mor! age 
debenture stcck at 984 per cent. During the past year the 
company has purchased a half-share interest in the N rma 
Ball Bearing Co. of America, and the name of the Hoff: :ant 
Co. will in future be associated with the Norma Co. for the 
development of ball bearings, roller bearings, steel balls and 
steel rollers in the United States, and good results are a) tic 
pated from the close working sociation between the 
companies. At the factory of the company at Chelmef 
present over 3,000 hands are employed. A note of the re-ults 
for the past eleven years appeared in the prospectus. In 19% 
there was a profit of £278,683, but in 1921 a loss of £97.706 
This was followed by a profit of £68,227 for 1922. The average 
profits for the eleven years were £107,549. 


Prospectus. 
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stock Exchange Notices.—Dealings in the following 
‘rities cash or for account have been specially allowed 
St Exchange Committee under Rule 159 
Power, 1 Tramways.—£1,500,000 6 per cent. first mortgage 
YU per t I pald wd lully § 
mentioned securities have been ordered to be 
» Official List : 
trict Railway Co.—£300,000 5 per cent. redeemable debenture 
ict and London | tric Railways.—£675,000 joint power 
“dR Plate Telephone Co.—108,000 shares of £5 each, fully paid, 
42,001 4),000. 


kalge orlie JE lectric Power and Lighting Corporation, Ltd. 


r the year 1922 amounted to £7.56, as comp ared 

gt 07s for the previous year. After providing £5,500 for 
t there remains a balance, including the amcunt 
nt I ird, ol £2 447 to the credit ol profit and ioss 
int is will allow of the payment of 2 per cent., less 
me debenture stcck to be issued to holders of 


will be on account of the 
scheme how 


hares. The payment 


| will be made as soon as the before 





S be en confirmed. 
prown, Boveri & Co.—As reported, the accounts of 
ri & Co., of Baden, Switzerland, show a surplus, 
rit off 3,430,000 fr. for depreciation in 1922, as com- 


715,000 fr., as 
year. Having 


ith 5,474,000 fr. in 1921, amounting to 


ith 1,082,000 fr. in the previous 


t ual appropriation for bonuses, the directors pro- 
the balance forward, so that no distribution is 
share capital, which was also the case for 1921. 


Companies Struck off the yee ed The following com- 


struck off the register and are 


5 been thereby dis- 
& ¢ I 
& S 
Institute, I 
‘ Curt a 
Drake and Gorham, Ltd.—According to the Financial 
the directors announce that, in addition to the redemp- 
the £50,000 note issue which took place in May, 
ive now given notice to redeem further notes to the 


f and the remaining noteholders have 
| to a reduction of interest from 10 to 7 per cent. 


Electrical Co., Ltd.—The dire 
ticns for the year to March ¢ 
1 the company’s investments 
iyment of the half ear’s prefer- 
Finan ial Times. 


ut £10,000, 


tors state 
sist, 1925 


Consolidated 
t result of opera 
th depreciation 1 
to defer p 
ie July Ist. 
Ltd.—In their report for the past year 
ince dividend of 10 per cent., 
‘arried forward £35,624. 
Ltd.—Interim 


cent. on ordinary 
less tax. 


visable 


livide 1 du 


W. and T. Avery, 
irectors recommend a bal 
15 per cent. ( 


lax, n 


dividend 


\ngio-American Telegraph Co., 
stock 


ter ended June 3Uth of 15s. per 


£] lUs. per cent. on preferred stock, 


Midland Counties Electric Supply Co.—The 7} per cent. 

gage debenture stock will be paid off at 102 per cent. on 
ber Ist, 1923, with all accrued interest. 

Greenwood and Batley, Ltd.—Dividend of 2} per cent., 


go) per cent. for the year. 


and Smiths, Ltd.—Interim divi- 
on the ordinary shares. 


London Electric Wire Co. 
1} per cent., less tax, 


Maintenance Co., Ltd.— 


ol tax. 


Construction and 


Telegraph 
{ ol 6s. per share, tree 


lend 
1 dividend 


Metropoli tan Electric Supply Co., Ltd.—Interi: 











6 per cent. per annum on the ort nes shares 
last year). 
STOCKS AND SHARES. 
TuesDAY EVENING 
Rate has suddenly assumed the position of being 


st nortant factor in the Stock Exchange, and a good 
financial circles The rise to 4 per cent. last week 
st hat unexpectedly, : nd the difficulty of foreseeing 
tis ning in American finance gave cause for fears 
’ cent. rate might become necessary on the Thurs- 
s week Consequent!y, the buying movement, 
reviously lifted prices in all the investment stocks, 
iden halt id wilt-edged stocks have been dis- 
iken a little is One ter another came to market 
! i the monetary outlcok with a certain 
rehension, and ho are willing to take what 

still good prices for the investment stocks. 
ess in cable stocks continues to be one of the 
features amongst the electricity sections. There 
trifling rally from the lowest prices touched, and 


tall ught in a few bargain hunters who thought the 






Their however, have 


drop had been overdone. 


purchases, 


been so far on the modest scale, and there remain selling 
orders on behalf of people who have not got over the very 
latest scare in connection with “* wireless.’’ ‘Iherefore, Kastern 
ordinary 1s still quoted about 180, Globe preference are ds. 


lower at 11g, and the remaimder of the list shows no quot- 


able recovery after the slump of last week. It is a little 
odd to notice that the wireless shares have already given way, 
Marconis being § lower at 4% 3/16, and heaviness being observ- 
able in the shures of the associated concerns. Canadian Mar- 


conis drooped to 7s. Yd. 
District stock has fallen below 50 again, 
dropped to 66. ‘The reason for the we 


and Metropolitans 


ikness is that the bulls 


bought a littke more than was good for them, as the Stock 
Exchange says, in the earlier part of the year, and their dis 
auppomtiment 2t hot ‘elny the prices continue to soar 1s re- 
flected in selling that comes upon an unwilling market, there 
being little demand for speculative stocks at the moment. 
‘the Underground éectric issues are easier. Central Londons 


ure unaliected by the general heaviness. Most of the prior- 
charge stocks, hoy er, are er, lalls of a point or two 
eccurring in debenture, preference, and rent-charge descrip 


tions. Whereas it was exceedingly difficult a month or two 
ago to get the offer of such stocks at any price at all, a fairly 
lioeral quantity can now be obtained on a basis that allows a 
ield of roughly 4§ per cent. on the debentures, and 4} per 


cent. on the preterences Metropolitan Consolidated 34 per 


cent. preference at 734, two pcints down on the week, returns 
1} per cent. on the money 
kiectricity Supply shares are slightly irregular. Falls have 


occurred in Charing Cross 
of Londcn ordinary, but 
Metropolitans were 3Us., a1 


ordinary, Westminsters, and City 
Bromptons moved up to 338s. 9d., 
| EXdmundsons are a strong market 
at £3, with a rise of 5s. to their credit. This last-named is 

f course, to the excellent results shown in the last re- 
port, mention of hich was made here a week ago. The 
pref remain unchanged at 4f. Urban ordinary and pre 
ference are now quoted in their new £1 denominations, the 


due, ¢ 


‘rence 


prices being 15s. and Ids. 9d. respectively 
The decline in City of London ordinary may be partially 
due to the questions that have been raised lately in regard 
to the charges made in respect of lighting the City. The 
haring Cross and City undertaking is understood to have 


replied to the Common Council by the very effective means 


of pointing out that charges have come down substantially 
since March, 1922, and also mentioning that the City part of 
the Charing Cross undertaking has paid no dividend on its 


ordinary shares for the past 22 years. The supply of electricity 
for City of London lighting has to be considered in a manner 
different from that which obtains in other cases, because the 
City is little better than a five days’ customer, and there is, 


in the ordinary way, an current during 
a comparatively lew 
In which connection, it may be parenthetically remarked 
that the Stock Exchange has recently given up making its 
own electricity, and is taking current now from the Charing 
Cross and the City of Lendon Electric Lighting Companies. 
he installation, which occupies a room below the floor of the 
Stock Exchang is exceedingly interesting, and in addition 
to lighting the lamps for the underground ocftices, the ma- 
chinery provides for the purifying of the air which is used to 
ventilate the Hous lhe services of the two companies 
there should be a fault on one, 


insistent pressure for 
hours. 


stund side DY s1de, SO that, il 


the load can be transferred to the other. Normally, the two 
systems take an equal and a simultaneous share of the work. 

Of the new issues, Lima Electric Lighting and Power 6 per 
cent, debenture vhich came out at 90, fell to 2 discount and 
recovered to 10s. dis unt, while the 6 per cent. l'okio Electric 
Bonds, offered at 94, rallied to 5s. premium after being down 


1 Electric 6 per cent. debentures, 
North Metropolitan Electric 


to 35s. discount Kenglis 
with £37 paid, are 24 premium; 
| 


debentures, £15 paid, 44 premium; South Wales Power 6 per 
cent. debenture also £15 paid, stand at 1 discount. The 
new ° York shire Electric ordinary shares are 2s. 6d. premium, 
and Enfield Ediswan 74 per cent. preference continue a heavy 


market at 1s. 6d. diseccunt for the shares 5s. paid 


Mexican utility descriptions are heavy, and there has been 
no recovery from the weakness that developed at the begin- 
ning of the month. Mexican Lig and Power 5 per cent. 


at 664; both classes 
Columbia Electric preferred 
after dropping to 49, 
week. Anglo-Argen- 


first mortgage bonds are 4 points lower 
of shares have shed 3. British 
moved up 2 to 814. Brazilian Tractions, 
rallied a trifle, and are 14 lower on the 


tine Tramway 5 per cent. debenture gave way to 774. British 
Electric Traction preference at 99 shows a point to the good, 
though the ordinary at 754 is similarly lower. 

India Rubber and Crompton’s shares are weak at 11s. 3d., 


market for 
Electric pre- 


and small falls occurred in other 
shares in manufacturing companies. Whitehall 
ference at 19s. 6d. are 6d. lower. The rubber market remains 
uninteresting and inanimate. Iron, coal and steel shares have 
been disp sed to dulness on account of the fear lest the 
dockers’ strike might extend into other branches of industry. 
The City waits w st upon the resu!t of the Bank 


parts of the 


intere 


ith keen 


of England Ccurt’s meeting on Thursday, though it is already 
declared that, if the rate should rise to 5 per cent., this is 
likely to prove but a temporary measure, and to be super- 
seded by a lower minimum as soon as American financial 


problems become more normal. 
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SHARE LIST OF ELECTRICAL COMPANIES. MARKET QUOTATIONS FOR CHEMICALs 
AND METALS. 


Home ELEOTRICITY COMPANIES, It should be remembered, in making use of the figures Appearing 
in the following list, that in some cases the prices are only ¢ eal 


Dividend. Price and they may vary according to quantities and other circumstay,.. 


Nom, ————._ July 10. Riseor Yield 
£ 1921, 1922, . fall. p.c. 
Brompton Ordinary ons ow 1 12 12 ; + \; £4 2 6 Rites 

ene Cross Ordinary ows 5 9 M4 —% CHEMICALS, &c. July 11th. Ine ora Transmis 

do. do. do. 44 Pref. 5 4h (44 i » 
Chelsea 1 6 10 By 
City of London ° wee ooo 1 4 «(16 
do. do. 6 % Pref. ... 1 6 6 
County of London a smn 1 10 
do. do. 6 % Pref. ... 1 
Edmundson’s Ordinary ... - 8 
do. 6 % Pref. on 5 
5 
8 
5 
1 
1 
1 
1 
1 
0 


on 


a 
is} 
ee 
o 


@ Acid, Oxalic ... ite sinh «. per Ib. 63d. 
@ Ammoniac, Sal ‘ -. per ton £60 

@ Ammonia, Muriate (large | c crystal) ee £52 
° Bisulphide of Carbon os ” oe 
@ Borax ... os im am £27 , 
a Copper Sulphate a ese oes * £26 10s. 5/- de Perhaj 
@ Potash, Chlorate... mn «- per lb. 4d. to 44d. : f ligh ; 
a o Perchlorate am 2 oo 5d. : ight 
@ Shellac .. -. per cwt. £13 15s. 5/- de js to CO! 
- Sulphur, Sublimed Flowers on *” £8 10s. Of. ¢ A” cl 

» _ Roll oa a £8 L dee 23 

rs Soda, Chlorate wn nas «. per lb. 3d. bigs nich a 
@ , Crystals .. per ton £5 10s. pa se of ti 
a Sodium Bichromate, casks" «- per lb. 43d. a No n 


verhea 


= 
DCFH ORD & 


Kensington Ordinary 
London Electric ... ane ooo 
do. do. 6 % Pref. 
Metropolitan eos sin one 
do. 44 % Pref. 
Newcastle-on-Tyne Ordinary ... 
do. 5 % Pref. 
do. 1 % Pref. 
Notting Hill, 6 per cent. Pret... 1 
North Met. Elec., 6 % Pref. 
Urban Ordinary ove eco 
do. 5 % Pref. ... 
St. James’ and Pall Mall 


METALS, &c. 


tor ré 

b Aluminium, Ingots .. ~ .. per ton £115 to £120 : P 

b e Wire .. oer -. per lb. 1/9 to 2/6 a it requ 

Sheet ... 1/6 to 2/- sie g taro 

Pp Babbitt’s Metal and Anti-friction Metal— rresters 
GradelI .. an per ton net £169 € 


AAA AQ aaPQanqwdaanaaan 
ODE npParka On ocr we & w 


Grade II ... we one o ee £122 de pon th 
Grade III.. o° £70 i pon @ | 
» Tubes (solid drawn) “ 1/0 to 1/03 ed, dee coils of 
» Wire, basis ... eer es td. d. de per cent 
Copper Tubes (solid drawn) san a rf td. de the line 
a Bars (best selected) «. per ton ‘ ne resi 

os Sheet one ose ose * : £2 cle - 
» Rod .. ie es 98 de nes CO! 
(Electrolytic) Bars... ss 72 15s. 35 transfor 


* 0° Shee _ * requires 
Central London Ord. Assented Stock 4 4 ” " a c. _ = 06. pl Oe great 
Metropolitan a. ie | 2t «3h s 6 65 UE : Ebonite Rod . as ae ed 3/6 ne and 
do, District ... oo te . = ¢ ‘ 5 » Sheet 6 oe it rs ‘ I how 
Underground Electric Ordinary 10 Nil Nil i > German Silver Wire as a me 2/3 a — 
de ae “an 1 Nil Nil : 4 Gutta-percha, fine ... a en ee / ng high 
7 * _ : A India-rubber, Para fine . ove a r dd. de reakdo' 
do. do, Income Stock 4 5 5 & i Iron Pig (Cleveland W, arrants) ... per ton . 

i_,, Wire, galv. No. 8, P.O. -qual. P25 3 For lo 
g@ Lead, English Pig ... e £25 15s. Bil de consequé 
& Mercury +» per bot. (£10 5s.to £10 10s . meet the 
e Mica (in original cases) small ... per lb. 8d. to 3/- ‘ pases 

~ ‘“ medium.. re 4/- to 8/- ; become 
large... 10/- to 20/- & up. ; sider: 
Phosphor Bronze, plain castings 1/2 results { 

» drawn bars and rods 1/33 id. Couns 
» rolled op & sheet _ 1/3¢ an greater « 
» Vee - 1/4 For ce 


Eastern Tel. Ord.... exe -. Stock 10 10 180 o Platinum Mee -. per oz. £23 advents 
dSilicium Bronze Wire... + per lb. 1/14 advanta; 


Globe Tel. and T. Ord. ... ove 10 10 10 17ixd 
r Steel, Magnet, in bars... an mn 10a strength 


do. do. Pref... .. 10 6 6 3 t, in ee ee ns 
Great Northern Tel. ... .. 10 24 99 274 + fren wie ——. per ten £162 to £188 1%0./  20)-& minium- 
Indo-European ... ..  «. 25 10 67 B04 mminit 
Marconi +5 ea a & 16 is 5 *For l ewt. lots. Special quotations ag: lefi * i tions wires of 
Oriental Telephone Ora. as 1 12 12 2:3 — sat quotations against definite specifications. kes plz 
United R. PlateTel. .. .. 65 8 8 63 Cae steel cor 
. . “ ° a G. Boor & Co. g& James & Shakespeare. : 
West India and Panama ~- 10 Nil Nil b The British Aluminium Co., Ltd. h Edward Till & Co. nd less 
Western Telegraph ose ese 10 10 «#10 173 i2 8 ¢ Thos. Bolton & Sons, Ltd. i Bolling & Lowe. Whe 
d@ Frederick Smith & Co. / Richard Johnson & Nephew, Li — a 
e F. Wiggins & Sons. a P. Ormiston & Sons. f the s 
HoME AND FOREIGN TRAMs, &0, f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. rememl 
Anglo-Arg. Trams. First Pret. 5 5h 198 8} Telegraph Works Co., te y. mn A _— & Son, Ltd. tizhtene 
do. do. nd Pref. 5 Nil 654 aia Wires 
do. do. 5%Deb. Stock 5 6 77 equal y 
British Electric Traction Ord, es 44 O«*6 734xd none | 
do. do. 6% Pref. o 6 6 99xd than in 
Brazil Tractions.. oh 100 Nil 4 495 void w 
Brit. Columbia Elec. Rly. Pee, Stock 6 5 BRA nd als 
do. do. Preferred os 5 96. 8ldxd bah 
do. do. Deferred - 8 197/. 93 —_e 
do. do. Deb. ... os 4i 4% 719 
Lond. & Sub. Trac. 5 % Pref, 1 Bh O65 9,6 


South Metropolitan Pref. 
Westminster Ordinary ... 
Whitehall Elec. Invst., 74% Pt. 


1 
1 
1 
5 % 
South London aot 1 3 ¢ Brass (rolled metal 2 to 12” basis) per lb. 10d. 
1 
5 
1 


HomeE RAIL. 


Aagaanananna 


TELEGRAPHS AND TELEPHONE 


Anglo-Am. Tel. Pref. ... «. Stock 6 6 1044 
do. Def. ... . oe 14 34/6 234 
Chile Telephone ... ons ons 5 6 6 68 
Cuba Sub. Ord, ... eee on 10 7 7 7h 
Eastern Extension ose - 10 10 10 1 


nanagqnwk oo 
a 


nn 








Technical Education.—The Cleveland Scientific ar 
nical Institution was registered on July 2nd as a 
limited by guarantee, with the following objects 
courage = facilitate the continued technical educati: 
London United Tram. Deb. ... Stock 4 4 624 staffs and employés of the various industrial work ’ 
a . at ve = = Cleveland and ‘lees-side districts of England, to él i, oes hg 

0. nds - - geet Ener o . a apeitiiiiioaes al num di 
Seen Otitetiannen ” = = Be 308 the advancement of metallurgical, mining, engineering, 

do. Pref. ... 100 Nil Nil 57 

do, lst Bonds - Nil 6 


* 


* 
AMQOaasannanroe 


~ 


tors. v 


shipbuilding sciences generally, to provide lecture 1 . 
technical library, a reading room, committee, recreat transmis 
other common rooms for the use of the Cleveland In It is t 
of Engineers, the North-East Coast Institution of Engin at poles 
and Shipbuilde rs (Incorporated), and other bona-fide techni cularly 
societies, &c. The’ management is vested in a council of ng Paced 1 
less than 12 or more than 24 members. The first Coun il Js* Joints 
consist of five members, representing the Cleveland Ins‘ itutiaj 4 used 
of Engineers, five representing the North-East Coast Institut When 
of Engineers and Shipbuilde rs (Incorporated), one repre necessar 
ing the Foremen Engineers’ Association, one represent tlm coated f 
C hartere -d Institution of Electrical Engineers, and six rep! The 1 
senting the donors to the funds of ~ Institution. In 0 overhea 
will the representatives of the ( eland Institution o: Enggjcomme 
neers and the North-East Coast _ titution of Engineers ani§be put 
Shipbuilders (Incorporated) number less than five respective The « 
B.S. Specification No. 72/1917.—The British Engi: Th 
Henley li 2% Standards Association announces the withdrawal « _ Ci) 
es a ha Pa Specification 72/1917 from circulation. This document }s * at 
Met.-Vickers Pref. % under revision, and will be divided into the following s tiob eng 
Siemens Ord. és - 16.3 each of which will be issued as a separate publication sa 
Telegraph Con. ... 19 954 when ready :—(a) Industrial machines (B.S.S. 168/1923, 8 
ready published); (b) large machines; (c) transformer ; 
* Dividends paid free of Income Tax. rotary converters; (e) traction motors. follows 


based 


MANUFACTURING COMPANIES 


Babcock & Wilcox on 16 «2 2i5 
British Aluminium Ord, 10 5 18/9 
Br‘tish Insulated Ord. ... 1 6 Qs 
Calenders... one eno 16 (16 24 
do. 64 Pref. on 6h «68 23/9xd 
Crompton Ord, ..  «. 10 = 6¢6 Ys " 
Edison-Swan ous 10 Nil 4/8 — 3d. 
do. do. 5% Deb, 5 65xd 
Electric Construction 133 
English Electric . 17/9 
do. do. Pref. 19,6 
Gen. Elec. Pref. ... 23/3 
do, Ord, 20/3 


aaoove 
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transmission and Distribution of Electricity by Overhead Lines. 







By J. Epwin Storr, A.M.I.E.E., A.M.I.Mech.E. 
(Abstract.) 
(Concluded from page 7.) 
Perhaps the most satisfactory alternative to a separate line 





flight poles carrying the telephone circuits by another route 
is to contract with the Postmaster-General for an ‘‘A’”’ to 

A” circuit on the nearest G.P.O. pole line, ky means of 

hich a pair of wires are provided and maintained for the sole 
ie of the subscriber. 

No means of effectively avoiding excess potentials on 
verhead lines exists in practice. Horn gap arresters 
jor pressures up to about 15 kV are frequently used, 

it require a series resistance to prevent the line current flow- 

«through the are. It is doubtful whether electrolytic 
rresters are really satisfactory because their start depends 
yon the puncturing of a solid dielectric. It is best to rely 
pon a substantial reinforcement of the insulation on the end 
wils of transformers connected to the lines. As much as 400 
ver cent. of the normal insulation is used, and disturbances on 
the line are reflected from the end coils and levelled out by 
ine resistance. This method of protection is applicable to all 
nes connected on a network between step-up and step-down 
transformers. It is reasonably cheap protection, and neither 
requires attendance nor involves maintenance charges. It will 
e greatly enhanced by the use of cable terminations between 
ine and sub-station. Such cables are made to a specification 
calling for low capacity (which provides a means for dissipat- 

g high-frequency surges in the line) and higher resistance to 
reakdown. 

For low-pressure circuits, where the spans are shorter and 
consequently the sags much less, aluminium conductors will 
meet the requirements, and the advantages of reduced weight 
become marked in the construction of the supports; moreover, 

siderable economy in transport charges and cost of erection 
results from its use. It is, however, necessary to use much 
greater care in handling owing to its softness. 

For certain classes of work copper-clad steel has enormous 
advantages, combining high conductivity with great tensile 
strength. Much more extensive use has been made of alu- 
ninium-lad steel. The compound conductors are made up of 
aluminium wires disposed around a central steel core, the 
vires of the latter being double galvanised. No galvanic action 
takes place between the aluminium and the zinc coating of the 
stee] Stranded conductors are stronger than solid wires 
nd less liable to kinking and over-stress during erection. 

When stringing wires where different sizes of conductor (but 
of the same material) occur on the same pole, it should be 
remembered that all the wires will have the same sag if 
tightened up to the same stress (lb. per square inch). 

Wires arranged in true triangular formation will result in 
equal voltage drop in all phases. If unbalanced (say all wires 
none plane), the inductive drop in the outer wires is greater 
than in the middle wire. Transposition of the wires will 
void unequal phase voltages at the receiving end of the line 

d also remove any disturbance of telephoni¢ or telegraphic 
reuits which are run on the same poles. When transposing 
power wires, special attention must be given to clearances 
between wires in intermediate spans. 

Frequent transposition, say, every 3-mile, of the communica- 
hon circuit, close spacing of the telephone wires, and a maxi- 
mum distance between the power and communication conduc- 
tors, will reduce almost entirely any interference with the 
transmission of messages. 

It is the best practice to make all joints in heavy conductors 
at poles, by mechanical means, to avoid any sweating, parti- 
cularly where tension exists in the wire. Joints should be 
placed in loops without tension on the joint. 

Joints in small wires can be made by twisted metal sleeves, 
as used by the Post Office Engineering Department 

When jointing aluminium, mechanical means are absolutely 
necessary. Aluminium clamps must be used, or aluminium- 
coated fittings. 

The results obtained by substituting cable terminations for 
overhea’i lines where the latter are to enter buildings, fully 
nd the practice. A minimum length of 50 yards should 
iown. 

The erection of overhead lines raises the question of way- 

The Act of 1919 has materially altered the position. 
sent of a local authority is no longer necessary. Un- 
ble objections and excessive wayleave rents will be 

There is little doubt that wayleave rents will gradu- 
me standardised. 

For high-voltage lines the Electricity Commissioners have 
announced the agreement with new factors of safety as 
‘lows :—Conductors 2.0; wood poles 3.0; steel masts 2.5, 
d upon a wind loading of 13}-Ib. per square foot with an 
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(Continued from p. 8.) 





ice loading on the conductors of half an inch at a minimum 
temperature of 22 deg. F., the loading being taken on 0.6 
of the diameter of the ice-coated wire. An allowance may be 
made for the elasticity of the conductor. 

Each pole must have a number plate attached and a danger 
notice at road crossings and every fifth pole. Both plates 
should be fixed with a boss behind the plates to keep them 
away from the pole. Cast plates with raised letters and 
figures are much better than the cheap enamelled forms. 

Lock nuts or other approved means of fastening nuts 
should be definitely specified. The vibration of alternating- 
current work in general is amplified in overhead construction 
and must be dealt with to gain security of operation, 

The principal disadvantage of overhead line work is the 
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Fic. 7.—Ovutpoor TRANSFORMER AND Protective GEAR. 


greater cost of maintenance. Regular patrol work is of primary 
importance, especially after a storm of wind or sleet. Inspec- 
tion of pole top work can be greatly aided by the use of 
moderately powerful field glasses. Any defects reported should 
have the earliest possible attention, and to ensure a line with 
minimum leakage losses the insulators should be thoroughily 
cleaned on the underside when painting is done, or more fre- 
quently in areas where a dirty atmosphere exists. 

Small demands arise for a supply from passing high-pressure 
lines, and will continue to increase in volume. These cannot 
be economically met by the brickwork sub-station and indoor 
equipment; consequently outdoor equipments have received 
considerable attention. 

An economical arrangement of transformer and protective 
gear designed by the author is shown in fig. 7. The equip- 
ment can be mounted on an existing ‘‘ H ’’ pole, or by erecting 
an additional single pole alongside an existing one. 

Isolating switches are mounted as near as possible to the 
tappings on the line conductors. These switches can be 


operated from the ground by means of a sectional rod (rod 
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in 6-ft. lengths, normally kept in the cupboard) and after all 
are withdrawn can be closed on to the earthing contacts below 
to ensure safety of working. 

A little lower and behind the isolating switches tetrachloride- 
filled glass tube fuses are mounted. They are removed or in- 
serted by hand from the platform, ensuring greater care than 
would be possible by pole operation. Short leads connect the 
fuses to the transformer terminals. 

The transformer is specially built for weatherproof operation 


























FiG. 8.—ARRANGEMENT OF DISTRIBUTION CIRCUITS. 
and is provided with top insulators. It is supported from the 
cover to permit the removal of the tank for inspection without 
disturbing any electrical or weatherproof connections. 

A low-pressure connection is made down the pole by approved 
means, and the consumers’ or branch line control gear con- 
nected in the cubicle below. A special anti-climbing device is 
provided to prevent access to the platform except by authorised 
persons. 

An equipment of this description for 


95 kVA, 6.6 kV or 11 





ee 


work will simplify the construction and keep the wl 
rangement of simple appearance. All poles fixed at ke: 
should be a by concrete fenders or bollards to 
damage by wheel hubs of passing carts. 

toad crossings for branch line or service work shoul 
as nearly as possible at right angles to the roadway and 
ably horizontally. One road crossing, with cavle 
along the face of buildings between consumers, ae 
better nee ment than individual crossings. All 
work must be taken off the distributor at pole positi 
mid-span connections are contrary to regulations. 

A frequently adopted arrangement of distribution 
is shown in fig. 8. The arrangement can be extended { 
two-wire (A) to a five-wire circuit (B). The ‘‘ Vee” g 
for earthing a broken conductor can be arranged for cor 
to a neutral wire or an aerial earth wire as the case n 
quire, and top guarding can be provided by wires | 
poles on cross arms. Branch circuits can be taken off 
side without diminution of clearance. 

Another arrangement of distribution circuits is sh¢ 
fig. 9 (A), (B) and (c). In these designs, by Mr. George Dixon 
\.M.I.E.E., of Brotton, adopted for probably the most ex. 
tensive l.p. street distribution system in Britain by the Estor 
Urban District Council, tubular poles are used throughout: the 
balanced arrangement of wires shown in (sp) and for cross 
ings (c) results in a much shorter pole than would be needed jf 
branch lines were strained oft the arrangement of (A). ang 
more satisfactory clearances are obtained. 


, 
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Fic. 94.—DistrIBuTion CIRCUITS. 

The guardings shown are simple, easy to erect and maintair 
and can be applied to split neutral wires as well as to a sir 
wire. An excellent paper was read before the 
Post Office Electrical Engineers a 
Trotter, in which the subject of 


Institution of 
few years ago by Mr. A.] 
guarding power circuits t 














Plan 


Fic. 9, B AND C.—DISTRIBUTION CIRCUITS USED AT 


kV, 3-phase, would cost about £160. Single-phase arrange- 
ments can be similarly arranged at a corresponding cost. 

A special switch fuse combined with a transformer in one 
tank has been designed by Messrs. Reyrolle & Co., in which 
the fuse is used as a switch blade and the opening of the cover 
operates the switch and isolates the equipment from the line. 
Severe tests on this switch unit made with a very large generat- 
ing plant capacity behind it have proved the fuse to be quite 
satisfactory in blowing cleanly and without disturbance to the 
system to which it is connected. 

The following notes refer to low- and medium 


pressure work, 
and are intended to make a 


distinction between the work 
usually done for cross-country circuits and that for erection 
along the highways. Street work will have to conform to 
local needs and not unduly interfere with the amenities of the 
locality. The matter of appearance cannot, however, be given 
too much consideration; thousands of consumers of electricity 
to-day would still be without a supply if overhead work had 
been ruled out of court 

Only ky the use of overhead construction will it be 
sible to meet the demands arising in urban and rural district 
areas. The distributing system is the place where maximum 
operating economies can be obtained to-day by the application 
of good engineering, but care must be exercised to avoid a 
*“penny-wise pound-foolish "’ policy. 

Street work should be restricted to single poles, with steel 
units to take any unusual angle, so as to avoid stays and 
minimise the ground space required. 

Junction places in low-pressure networks are best made with 
cables. Feeder pillars will probably be required, and the cable 


pos- 


Eston 


prevent contact with other circuits was very effectively de 
with. Circular E 17, issued by the Post Office Engin ering 
Department, is a useful guide in designing the. guarding ar- 
rangements for street circuits. 

The use of lattice steel noles is not advisable for street 
unless special precautions are taken to prevent cienbing. 
able filling of the base for, say, 6 ft. up, with concrete or 
panels would act as an anti-climbing device. 

Tubular steel poles make a more graceful job than wooden 
poles and have the advantage of additional strength thir 
certain limits, if filled with concrete. 

toof and chimney-stack work is not good. Access for 
tenance and repairs is difficult, and the sulphur content 
smoke has a rapid deteriorating influence on copper conductors 
and combined with fine ash from the fires, makes mainte 
an important item. 

The average span length for distributicn work is 50 va 
This may be reduced to 40 vards where frequent branc! 
or service work is wanted. Street lighting at 50-yard int 
is too often closely spaced. but lamps at alternate poles a1 
wide apart, and alternate poles on 40-yard spans are a 
compromise. 

The standard G.P.O. insulator is frequently used for 400- 
volt service with very satisfactory results. It is robust ané 
cheap. Tension insulators should be used in all places other 
than a straight line. They made a much better construction 
than pin insulators for terminal and angle positions. He*vily 
galvanised bolts should be used for passing through shackle 
insulators to prevent bursting due to growth of bolt diameter 
by rusting. 
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Wh it is desired to put in protection on a branch line 
d the complication of bringing a connection down the 
1 fuse box, a fuse can be used. The whole unit is 
ined and at the same time functions as a terminal 
These special fittings give a flexibility to the net- 
known where solidly jointed connections are in use, 
ch disturbances are confined thereto by the fuses. The 
strongly in favour of mechanical attachments, if 
wily designed, for all connection work in preference to 
wires and solder. 
t phase wire can be run fairly close to the main phase 
shown in fig. 8 (Bs). This gives a line free for control 
f lighting which can be made alive according to re- 
quirernents by a time switch fixed at the nearest feeder or 
ontro! point or mounted on the pole. Half and all-night light- 
ing ¢ when required, be put on two different control lines 
or split phases, and be controlled by a two-pole time switch. 
At Sheffield, Mr. Fedden has used span wires across the 
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Fic. 10.—Service CONNECTIONS. 


street from wall fixings and suspended the conductor over 
the kerb line, making a very satisfactory job almost unseen in 
passing 

Alternative methods of making service connections are shown 
in figs. 10 and 11. 

In fig. 10 the live conductor consists of a rubber-insulated 
sheathed cable suspended from a bare hard-drawn copper wire 
which forms the neutral. As an alternative, the messenger 
wire may be a branch of the aerial earth wire, in which case 
the neutral would be included as a core in the cable. The 

tter arrangement makes a good and effective earthing system 
for the meters, consumer’s gear, and the wiring iustallation. 
For this lead-covered service cable a percentage of tin will 
be necessary in the lead sheath. 

The bracket consists of a length of 3-in. galvanised tube 
srewed at both ends. A 3-in. square plate washer is pro- 
vided inside the consumer's wall to take the pull, and security 
is obtained by back lock nuts, a copper clin being also pro- 
vided with connection to the earthing point. At the outer 
end of the leading-in tube a 2}-in. strain insulator is fixed, 
with external bushes to prevent abrasion. At the street pole 
end of the service a shackle insulator with its bracket and 
bolt is substituted for the pin type insulator supporting the 
line. The cable is susnended from the neutral or messenger 
wire by small moulded suspenders secured by a centre bolt. 

The chief advantage of this service arrangement is its capa- 
bility of taking either single-, two-, or three-phase services 


Fic. 11.—Service CONNECTIONS. 


without an increasing number of brackets and other fittings. 
Two., hree- or four-core cables would be used for such cases. 
the single hole through the wall is also an advantage, and the 
equipment is not so unsightly as a number of wires terminating 
Q sep rate brackets. Alternative arrangements are shown as 
Band o of fig. 11. 

_In the arrangement of fig. 11 insulated wires are used, and 
both the neutral and phase wires are insulated. The protected 
Wire own as P.B.J. is suggested as an alternative to a 
tubber-covered wire. The arrangement of house service fit- 
tings has been designed by Mr. N. W. Prangnell, of New- 
istie alternative arrangements of the same gear are shown 
m fig. 11. An alternative insulator, fig. 12, embodying a 
stack!» and fuse, is available should the branch line be of 
such proportions as to warrant fusing at the tee off. 

Wh this is a fairly neat arrangement for a single-phase 
*rvic. the additional brackets and wire required for multi- 
phase services would make the appearance rather unsightly. 


The importance of earthing for street work and for lines 
attached to dwellings cannot be over-estimated, and in this 
respect it will probably prove the most satisfactory solution 
to carry an aerial earth wire throughout the system and use 
branches of this as messenger wires for service connections. 

In the following table a brief comparison is made to show 
how much cheaper overhead construction is than underground 


Fic. 12.—INSULATOR wiTH Fuss. 


work. This comparison is for equal route lengths, and does not 
show the very great saving due to overhead lines by the 
shortened route made possible by cross-country lines compared 
with underground work laid along the highways. The saving 
in capital cost much more than meets the charges due on 
wayleaves and increased maintenance. 
TABLE IT. 
Underground Cables. 

£3,800 

£2,440 

£1,000 

£8416 


Overhead Lines. 
£1,080 
£950 
£450 
£430 


Voltage. 
33,000 
11,000 
6,600 


Low Pressure 


Electric Cooking Apparatus. 

At the “ informal meeting’’ held on June 20th, Mr. R. B. 
Mitchell (Glasgow), chairman of the Electrical Apparatus Com 
mittee, opened the discussion. He said that from replies to 
a questionnaire it appeared that to date there were approxi- 
mately 5,000 electric cookers in service in this ccuntry, and 
probably 80 per cent. were installed under schemes of hire or 
hire-purchase. The number privately owned was negligible. 
In the year 1923, over 5,000 electric cookers would represent 
the output from manufacturers’ works for immediate installa 
tion in the country. One manufacturer alone was turning out 
50 cookers per week, so that the estimate of 5,000 for 1923 
appeared to be modest. In Glasgow he had during the past 
12 months installed over 500 cookers, but this was only a 
beginning. I'he cooker of to-day was reliable, and satisfa 

tory in operation and running cost from the consumer's point 
of view. The oven and grill were superior to any competitive 
apparatus, whether oil, coal, or gas. At the moment this 
superiority could not be said to extend to the boiling plates, 
but progress had been made of late. The open type of plate 
with high loading appeared to ke the nearest approach to the 
ideal. in alliance with a quick-boiling kettle, the cooker 
of to-day performed satisfactorily all ordinary domestic cook 
ing requirements. When the business developed, and instead 
of 5,000 the requirements of the industry called for 50,000 
cookers per annum, lower prices would undoubtedly be 
obtained. At this stage, whether individual buying or co 
operative purchase was adopted, the orders must be shared 
amon the several firms who had spent much money in profit 

less pioneer development. The rate of develonment would de- 
pend, as heretofore, on the research work of individual firms, 
aided to some extent by helpful criticism from supply engi 
neers. Most of them were agreed that the time had not vet 
arrived for standardisation of design. Another questionnaire 
was to be sent round asking for information as to faults in 
design and their elimination. and it would probably be found 
wise to await the views of those numerous supply authorities 
who were now, for the first time, in a position to obtain first- 
hand experience of cookers in service. There was now almost 
complete agreement in the industry that the electric cooking 
load was a desirable one, and it was eratifving to note that 
the majority of engineers were in a position to offer a cooking 
rate low enough to attract the business. Agreed on these two 
essentials, he could foresee no limit to the expansion of this 
side of the business. A pleasant feature of the investigations 
which had been carried out was the cordial co-operation of 
the company undertakings. 

Mr. S. T. Atiten (Wolverhampton) said the I.M.E.A. had 
been directly interested in the question of standordisation of 
cooking apparatus for many years. In 1914 the sub-committee 
on electrical plant of the B.E.S.A. annointed a special panel 
to consider the question, and the I.M.E.A. was represented 
all through the inquiry. Opinions were generally expressed 
then that although no effort should be made to tie the hands 
of the designers and manufacturers of electric cookers in im- 
proving design, there were many essential features which 
could with advantage be made common to all cookers and in 
corporated in a preliminary specification. Mr. Allen then de 
tailed some of the steps taken leading up to the final publica- 
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tion of Specification No. 106 by the B.E.S.A. in August, 1920, 
and added that, as chairman of the sub-committee of the 
B.E.S.A. now dealing with the matter, he had been asked to 
convene a meeting with a view to the revision of this specifi- 
cation. He had preferred, however, not to do that until he 
had brought the matter before the I.M.E.A. 

Mr. J. Curistie (Brighton) said that his committee in the 
past had spent a considerable sum of money on electrical 
apparatus, and a great deal of experience had been gained by 
hiring out apparatus. As a result, he had come to the con- 
clusion that people who hired out apparatus did not take 
care of it as those did who obtained the apparatus on hire- 
purchase or by direct purchase, and now he was not hiring 
out any apparatus at all. His experience was that where 
electric cooking apparatus was carefully looked after there 
were practically no maintenance charges at all, and that was 
also the experience of many of his friends who had installed 
similar apparatus on his advice. An important point in con- 
nection with the collection of these hire-purchase acrounts 
was that the electricity department should collect the money, 
because in that way they got more into touch with the con- 
sumers than if the accountant’s department did it. The ac- 
counts were paid at the showroom, and it- was possible to 
demonstrate new apparatus and give advice to the customers 
when they came to pay their accounts. 

Alderman Rostnson (Aylesbury) spoke of his own personal 
satisfactory experience of electric cooking in his house, where 
he had no gas supply at all. 

Mrs. Howre (Walsall) said she had an up-to-date cooker 
which gave no trouble at all. The importance of periodical 
inspection could not be over-emphasised as a factor in adding 
to the popularity of electric cooking. 

Mr. F. S. GroGan agreed that at the present time standardi- 
sation of details might be dealt with, but he would vote 
against any proposition to standardise cooker designs as a 
whole in the present stage of development. The hire-purchase 
suggestion of Mr. Christie was a most excellent one, and steps 
should be taken to secure its universal adoption. The appa- 
ratus which he had been developing during the past five 
years was intended to meet the condition which had to be 
met to-day, which was to sell the apparatus in towns where 
it was necessary to hire the apparatus, and not send it out 
on hire-purchase. To do that it was necessary to bring the 
cost down to £10 or £15, and that was keing done to-day. 
Further, to meet the cook’s trouble he had arranged to secure 
a temperature in the oven of 260 deg. in ten minutes, with a 
further rise of 100 deg. in a further five minutes, and the 
temperature did not fall below 300 deg. for about 45 minutes. 
A complete cooking outfit could be operated at a consumption 
for four or five people, of far less than one unit per hour on 
average running. The quality of nickel-chrome varied so much 
that it was necessary to watch very carefully the material 
that came into the works. He hoped the T.M.E.A. would 
back him up in urging upon the Electrical Research Associa- 
tion that research in this direction should be carried ont. 

Mrs. Alderman Hammer (Hackney) spoke in general terms 
of the advantages of electricity for cooking, and said that 
she had found much less shrinkage in meat than with other 
forms of cooking. 

Mr. A. F. Berry said there seemed to be much greater 
activity with regard to electric cooking evervwhere in the 
world than in this countrv. He received inaniries from the 
Gold Coast, Santiago, Nairobi, and many other parts. and 
there were more cookers in use in the Empire overseas than 
there were in this country. Tong before the war he hed 
worked out that if the supnlv authorities gave consumers all 
they required in the wav of electric cooking, the country as a 
whole would save. in the lessened cost of cooking. the entire 
cost of the British Army each year. Tt was essential that 
thev should give a service comparable to that given bv their 
competitors. and hire-ont apnaratus at a chean rate. Tt was 
on the saving in electric cooking that he had so manv data 
available, and these data had a great hearing on the quality 
of the fond cooked. There were some people who could eat 
gas-cooked food and some who could not. He had a lot of 
information on the subject of gas cooking. He felt that elec- 
trie cooking was a most serions matter, to be taken up by 
the indnstrv as soon as rnossible. 

Mr. W. A. Turnsvrn (Aylesbury) described a cheap home- 
made water heater which consumed 1.5 kWh a dav and gave 
5 gallons of water at 140 deg.. which was hot enonch for 
washing-up; water could also be drawn off in a kettle and 
heated to boiling point very quickly at a very low cost for 
energy. A really good apparatus of this sort, properly made. 
ought to be obtained for £2, and the total cost to the house- 
wife ought not to he more than 2d. per day; this would repay 
the undertaking the cost of hiring and energy, and leave a 
profit. 

Councillor H. G. Onrrs, (Mford) thonght the eupnly under- 
takings should push the domestic load for all it was worth. 
Thev had held an exhibition recently at Tlford. and the creat 
est interest was shown in the cooking and similar apnaratus 
Tiford was onlv a small place, and the undertaking had in 
quiries in hand which it would take a long time to tabulate 
and deal with. That showed the desire of the public to have 
electricity for all these purposes. Gas cookers were hired out 
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for something less than electric cookers, and it was a point 
to ke taken into consideration; it was for the indusiry t 
create a sufficient demand to warrant the manufacturers’ re. 
ducing their prices considerably. 

Mr. G. Wiuxrnson (Harrogate) said that it had been found 
out by one of the Gas Commissioners in America that to maip. 
tain water boiling in a state of violent agitation required nine 
times as much heat as to keep it boiling quietly. Many opera. 
tions could be carried out with water at a temperature two 
or three degrees below the actual temperature of boiliny, and 
that reduced the amount of energy consumed. 

Mr. W. A. GrLotr recommended to those who were jp. 
vestigating faults a plan which he adopted some years ago 
of having a card index and a card for each detail of the appa 
ratus, so that the exact number of times that piece came jp 
for repair could be checked. This provided information -vhich 
greatly helped the manufacturers in overcoming the difficyl. 
ties they met with. It was still a vexed question whether the 
boiling plate should be open or enclosed. An important ques 
tion was the diversity factor of electric cooking. On the first 
housing scheme that he had to do with, he anticipated 24 kW 
of maximum demand per house. Each house had a connected 
load of 12 kW, bnt he found the maximum demand was only 
800 watts per house. That was based upon 70 houses in one 
block. The suggestion that only hire-purchase shonld be 
adopted would greatly reduce the number of cookers in use 
and the result would be to retard progress all round. By 
hiring-out, with an additional charge of 4d. per kWh, a large 
amount of revenue would be obtained which would otherwise 
be lost. 

Mr. J. W. Beavcuamp (British Electrical Development Asso- 
ciation) emphasised the need for the development of the 
domestic load not only in the interests of the particular 
locality from which the engineers and committee members 
came, but from the point of view of the whole countrv. Fi 
was very anxious to see the number of cookers installed in 
creased. Mr. Berry had mentioned that ovens could be mad 
which would outlast the life of human beings; the attention 
of the Commissioners should be brought to this, because they 
were still working on the seven vears basis for loans for 
apparatus. With regard to the use of electric cooking 
the staffs of electricity works, judging by the show of hands 
on the first day. a very large proportion of chief engineers 
used electric cooking, and the next step was to see that the 
assistant engineers and the staffs used it. 

Mr. TL. . Ropstnson (Hackney), who wound up the discus 
sion, said that central-station engineers were timid with re 
gard to electric cooking, because they were afraid of what it 
would do to their networks. He had with him a large number 
of curves which showed that the cooking and domestic load 
did not touch the ordinary peak. After seeing those curves he 
did not think station engineers need have any fear of th 
domestic load. 


Exhibition of Cooking Apparatus. 

An interesting exhibition of electrical cooking and water- 
heating apparatus was open at the Constitutional Club during 
the Convention. The firms invited to show their products 
were Messrs. Bastian & Allen, the British Electric Trans 
former Co., Ltd. (Tricity), the Brompton & Kensington Acces- 
sories Co., Ltd., Carron Company, the General Electric C 
Ltd., Messrs. George Nobbs, Ltd., the Hotpoint Electric Ap- 
pliance Co., Ltd. (Falkirk), and the Jackson Electric Stove 
Co., Ltd. The first-named company showed the use of “ Bas 
talite,”’ a coating of which applied to the bottom of a bright 
pan increased its capacity for absorbing radiant heat from ar 
open-type boiling-plate to an extraordinary degree. Various 
improvements in detail were shown in the cookers, which 
were all of the latest type. 








Another Story.—The following is a “‘ third-hand ”’ anec- 
dote, having come from Forbes Magazine via the Metropolitan 
Vickers Club News :— 

An electric stove company had a most peculiar damage suit 
filed against it. The plaintiff's petition contains these words 

‘Plaintiff alleges that this defendant represented to her 
that this stove would not become heated on the upper surface 
of the oven. The plaintiff, relying wholly upon this defer 
dant’s representations, placed her bath tub in the kitchen near 
the stove. That, upon emerging from the tub plaintiff's foot 
accidentally came into contact with the soap upon the ‘loor 
and she was thus compelled to sit upon the stove. That. 
although she arose therefrom with all diligence, she discovered 


! 
she had been branded ‘ H———47. 


Awards to Petters, Ltd.— Messrs. Petters, Lap., have heen 
awarded a silver medal (the highest award) for their 12-14 
b.h.p. cold-starting engine for paraffin or crude oils, exhi! ited 
at the Roval Agricultural Society’s Show at Newcastle. The 


have also been notified of the award of a ‘‘ Diploma of 


Honour "’ in the prime-mover class at the Brazilian Centenary 
Exhibition. 
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(Concluded from page 37.) 


Durinu the year under review, in addition to other work, the 
Heat Division of the Physics Department has been engaged 
in the study of various problems connected with the pro- 
quct.u of metal radio transmitung vaives capable of large 
outputs. The main difficulty of the problem is the mainten- 
ance ol @ good vacuum in a metal vessel. A further diiti- 
culty is to obtam an electrically insulating medium capable 
of being joined to metal by an airtight seal, both msulator 
and seal being able to withstand the temperature necessary for 
the heat treatment of the metal. The problem may be at- 

tacked in two distinct ways:—(a) ‘the production of high- 
yvacuwa pumps, either physical or chemical in their action, 
and mechanically strong and reliable, that are sufliciently 
simple in design and use to permit of their being perman- 
ently attached to the valve. (b) The production of a metal 
vessel either sufliciently dense and homogeneous in itself to 
te gas tight, or covered internally or externally with a layer 
of impervious material. Research is proceeding simultaneously 
along both lines. 

Tests have been made on a photo-electric cell to ascertain 
the relative sensitivity to various wave lengths. The active 
metal in the cell in question was rubidium, the gas argon. 
The cell proved to have a maximum sensitiveness for hight 
of wave length 5,000 A.U. The variation of sensitivity with 
voltage was tested, and it was found that the maximum volt- 
age that could safely be applied to the cell was about 120 volts. 
A rough test of the absolute sensitivity was made, and it was 
found that one candle at 1 metre produced a current of 7.7 
x 10—*° amperes. 

When making new end-measuring bars a difficulty was that 
hardening and heat treatment of the longer bars could not be 
carried out uniformly for all lengths of bars, which resulted 
in varying coefficients of thermal expansion for individual 
bars. Absence of uniformity in coefficient of thermal expan- 
sion makes it necessary to make and measure the bars at a 
uniform temperature of 62 deg. F. Asa remedy a method was 
sought for hardening short portions at the ends only of all the 
bars above 3 in. in length; in ordinary practice, however, 
it is not easy to harden the ends only of bars shorter than 8 in., 
and a special electric furnace has therefore been designed and 
made upon lines suggested by joint experiments of the Metro- 
logy Workshop and the Electricity Department. This furnace 
is now ready for practical test; it is estimated that, with it, 
parts of the ends of the bars, say from 3 to } in. long, can 
be hardened without interfering with the remainder of the 
middle portion of the bars, which can be previously uniformly 
heat treated. Thus any individual bars in a set made of 
the same quality of steel would have closely the same coeffici- 
ents of thermal expansion. This method of hardening should 
also largely eliminate the tendency to secular change in the 
bars. 

In the Engineering Department an examination was made 
of a large magnetic clutch to discover why it had failed to 
transmit its designed power of 600 h.p. at 600 r.p.m. Calcu- 
lations from the drawings showed that the clutch should be 
fully equal to its work. The winding was correct to specifica- 
tion, but the actual magnetic flux on the pole faces showed 
great variation in different parts. It was found that the air 
gap was far greater upon one half of the circumference than 
upon the other, and also that one face had been recessed con- 
sideratly below the working surface, and the reduction of the 
effective surface thus produced was sufficient to account for 
the failure of the clutch at high loads. 

In the Metallurgy Department some further work has been 
done on electrical resistance alloys of the Ohmal type. A 
very decided departure from the composition of the well-known 
manganin alloy has been made, and the results have been 
eminently satisfactory. The alloy in question, known as 
Ohmal A, is now regarded as the best material for standard 
resistances, and is being extensively used in the laboratory 
for that purpose. A quantity of wire of various gauges of 
both Ohmal A and Ohmal B has been supplied by arrangement 
to the British Scientific Instrument Research Association, and 
it i, understood that it is being used in the construction of 
trial instruments. 

I, the Electricity Department, in connection with the mea- 
sure nent of wireless signal strength, it had been noticed that 
wit!: every amplifier arrangement that was tried the actual 
amnlification of a small applied steady potential difference 
Wa’ very much less than that calculated from the known 
characteristics of the valves and the magnitudes of the resist- 
ances, &c., involved. The discrepancy was so striking that 
It - as thought desirable to discover the reason. It was even- 
tually traced to the partial diversion of emission current to 
the grids of the valves. It was shown theoretically and 
Proved by experiment that the internal slope resistance (i.e. 
di,i/drg) between the filament and grid of any given valve 
in the set acted as a shunt to the resistance inserted in the 


anode circuit of the preceding valve. This fact becomes im- 
mediately obvious on drawing the equivalent circuits of any 
ordinary valve amplifying set. ‘lhe experiments were actually 
carried out with amplitication under steadily apphed voltage, 
but obviously the sume considerations, complicated by inter- 
electrode capacity, upply to high-frequency amplification. The 
net result of the investigation was to emphasise the desirability 
of eliminating grid current as far as possible in all ampli- 
fier arrangements required for measuring purposes. 

In the Radio Division of the Electricity Department the 
following is a brief summary of the chief points elicited during 
the investigation on radio direction finding :— 

(i) That the mean observed wireless bearing of a trans- 

mitting station over a prolonged period may be in error 
from its true great-circle bearing by amounts varying 
from 1 deg. to over 20 deg. This error may arise from 
distortion of the incoming waves due to obstacles upon 
the earth’s surface, such as buildings, trees, overhead 
wires, &c., and exact quantitative data are now avail- 
able showing the effect of these under various conditions. 
In other cases the error may be due to metal work, such 
as a Water-pipe or streak of metal several feet below 
the earth’s surface. 
In addition to this ‘‘ permanent’ error in the observed 
bearings, the latter are subject to variations both by 
day and night. In the daytime, i.e., between sunrise 
and sunset, the extent of the variations is comparatively 
small, amounting to not more than 2 deg. or 3 deg., 
but at night the variations occur much more frequently 
and range up to as much as 60 deg. These variations 
appear to be of the same order in different parts of the 
country, although there is in some cases a marked dis- 
tinction between the effects observed on different trans- 
mitting stations. Similar observations carried out on 
a ship at sea also show the variations to be quite pro- 
minent at distances of about 40 miles from land. 

A transmitting station is in course of erection at the labora- 
tory for carrying out special experiments on direction-finding, 
and also on the measurment of radiation. An aerial 450 ft. 
long has been erected on masts 100 ft. high, and a counter- 
poise earth screen has been designed to give both high effici- 
ency for transmission and constancy for measurement pur- 


In the Electrotechnics section a range of gauges for the 
measurement of hydrostatic pressure during the operation of 
high-power oil switches has been produced which record the 
maximum pressures reached at different points in the oil. They 
depend on the impression made by a sharp point of definite 
form at one end of a light steel piston on a pjece of copper 
or lead when the piston is exposed to the pressure to be 


measured. With the shape of point adopted and over the 
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Fia. 1.—InsTRUMENT TRANSFORMER. 


range of pressures between point and copper made use of, 
the pressure is found to be proportional to the area of the 
impression made. Different diameters of piston are chosen 
to suit the range of hydrostatic pressure to be measured. Ex- 
periments show that a range of pressure of about 5 to 50 lb. 
between the steel point and the copper gives satisfactory indi- 
cations. Pressures of several hundred pounds to the square 
inch have been recorded close to the arc. The instruments 
can be fixed to any convenient part of the mechanism or sus- 
pended in the oil. The external dimensions of each are 35 X 
18 millimetres, which could be considerably reduced if required. 

A sensitive and rapid method for determining the ratio and 
phase-angle errors of potential aay Ei has been developed. 
The circuit employed is shown in fig. In this diagram Pp 
is the primary winding of the a transformer under 
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test, supplied, through any necessary step-up transformers, by 
the alternator A,, and 8 is the secondary winding across which 


any desired burden B is connected. R, + R, 1s a potential 
divider, the ratio of which is the same as the nominal ratio 
of the potential transformer. Q, and Q, are the quadrants of 


a sensitive reflecting electrostatic wattmeter. A, is an alter- 
nator, rigidly coupled to a,, and maintains a constant voltage 
V4, the phase of which can be varied by rotating the alter- 
nator stator, between Q, and the wattmeter needle 

A reflecting electrostatic voltmeter (not shown) can be con- 
nected R;, S or A, by a selector switch. The test 
conducted as follows : 

The electrostatic voltmeter is connected across R,, and the 
primary voltage v, is adjusted to the desired value. The watt- 
meter quadrants are then temporarily connected across a part 


across 18 


of R,, and the phase of the auxiliary voltage V. is varied 
until the wattmeter reading is zero, when Vv, is in quadrature 
with v,. The wattmeter is then restored to its original con 
nections, and its reading, say wW,. is taken. The phase of 
V. is then altered 9) degrees, than is, until it is the same 
as that of v,». and the wattmeter reading, say W,, observed. 
Since the ratio of the potential divider is the same as the 


transformer, the voltage across R, would 
in magnitude and in phase if the trans- 


nominal ratio of the 
be identical with v, 


former were perfect, and the voltage across Q, Q, would be 
zero. 
Actually, however, these voltages differ in magnitude by an 


————., 


amount proportional to the ratio error of the transformer, 


‘ : am and 
differ in phase by the phase angle. The voltage acro 


therefore consists of a component in phase with v, A. 
tional to the ratio error, and a component in quadratv.e witl 
V, proportional to the tangent of the phase angle. $i. ce the 
auxiliary voltage Vq is in quadrature with Vv, when thc read. 
ding W, is taken, this reading is a measure of the quilratyure 
component, and the phase angle of the transforn may 
readily be calculated from it. Similarly the ratio crror j 
obtained from the reading w,. The sensitivity of the :eth, 
is such that a deflection of 140 cm. is obtained for ratig 


error of 1 per cent. for instrument transformers operating wit 


WI 


a secondary voltage of 100. The same amount is oltaing 
for a phase angle of 35 minutes. This sensitivity is much 
higher than is necessary, but is very convenient fo; rapid 
work. It has not yet been possible to compare this jnethod 
with any other of like sensitivity for the determination 
phase angle. Observations have, however, been made by this 
method on the ratio error of one 33,000-volt transformer, anj 
also by measurement of the primary voltage by an electro. 
static voltmeter with potential divider, and of the secondar 
voltage by an electrostatic voltmeter directly. These methods 


are independent except as regards the potential divider, 
errors of which present a separate problem. Six comparisons 
were made at different secondary burdens, and the maximum 
disere pancy between two observations at a given burden Was 
1 part in 10,000. 


the 





TRAMWAYS, FROM A TRAFFIC POINT OF VIEW." 


By L. S. RAYNER (Manager, 


Tue difference between the average speed of the ordinary 
vehicular traffic to-day and 22 years ago is even greater than 
that between the horse car and the electric car that day, 
and the public are inclined to expect that passenger transport 
on the roads shall still retain the same superiority of speed 
over the ordinary road traffic that obtained 20 years ago, but 
the advent of the commercial motor vehicle has made that 
impossible; it has, however, imposed the necessity of provid- 
ing the fastest possible passenger transport compatible with 
safety, and it is the question of speed which I consider the 
greatest problem in tramway operation. Speed in itself is no 
problem, it is a simple matter to design and build a tramcar 
to travel at any speed, and if we could rebuild our cities with 
streets up to 120 ft. wide with tracks to accommodate different 
classes of traffic, tramways would fear no competitors or criti 
cism on this score. 

It is not possible to re-design and re-build our cities, and 
the alternative to make the best of existing 
thoroughfares, to model entirely our ideas, to cease think- 
ing thoroughfares having an unlimited capacity for 
traffic of varying capacities and speeds, and regard them as 
tracks with a limited capacity, and to regulate the vehicles 
upon them both as to type and speed—high as well as low— 
if the full capacity of our streets 1s to be developed, The 
time is coming, if it has not already arrived in some of our 
cities, when a definite speed will have to be maintained in 
certain streets and only vehicles capable of attaining that 
speed will be allowed to use them—at any rate at certain times 
of the day—and the overtaking and passing of vehicles pro- 
hibited. The alternative is the making of new streets at an 
enormous expense, which would fall not only on the user, but 
on the disinterested ratepayer as well. 

I have taken some rather interesting tests of comparative 
speeds of omnibuses and tramcars under varying conditions 
and densities of traffic. The data was obtained by timing, 
with a stop- — cars at short intervals along the whole of 
the journey, and also taking the time of loading and unloading 
passengers and doing the same with omnibuses along the same 
routes under as nearly similar conditions as it was possible to 
obtain; it was found that up to 13-2} miles from the centre 
of the city through the denser traffic and narrow streets with 
a ay meng oe number of stops ~ ‘re was no difference between 


of 


only 1s use 
re 


ol as 


the two, but after that, in the broader ro ads with diminished 
traffic, the advantage lay with the omnibus. 


At each stop the tramcar made a temporary gain of 20 yards 


on the omnibus, due to better acceleration. It also had a dis- 
tinct advantage in speed of loading. It was found that, in 
timing the speeds of each vehicle over every quarter mile 


throughout the run, the same results were obtained, and it is 
not until conditions permit the omnibus to use its superior 
speed tht any real difference is shown. It is interesting to 
note that the average speed of the London County Council 
tramcars is 9.29 m.p.h. as compared to 8.5 m.p.h., being the 


port’s 


*Abstract of paper read at the Institute of 
Annual Congress, Sheffield 


Trans 


Hull 


Corporation Tramways). 


last published figure for the omnibuses. 
not take into account the relative 
venicies. On this point the tramcar has the advantag: 
Comparing the latest type tramcar with the latest 
of omnibus 1n use, the capacity of the tramcar for all weathers 
is approXiinately double that of the omnikus, and the bi 
platforms and wider entrances give it a great advant 
the loading and unloading of passengers. In the second case 
the cost of the tramcar is always a decreasing figure as 
numbers to be moved increase, whereas, with the ommibus t 
cost is practically constant. The last consideration 
paratively new but one of increasing importance. 
the fact that tramecars are restricted to a fixed track, al 
though it may at first sight appear a disadvantage, « 
that each tramcar shall take its proper station. If 


This comparison does 
seating capacity of the ty 


ol typ 


1S COol- 


nsures 
ISUTeSs 


‘all other 


vehicles did the same and the overtaking and passing of 
vehicles were eliminated, the capacity of our streets and thé 
uverage speed and safety of transport would be materials 


increased. 
The value of a tramcar lies in its capacity and safety. Under 
the best climatic conditions one car is approximately equiva- 
lent to two omnibuses and, under bad conditions, three omui- 
buses would be required to do the same work. The question of 
capacity relatively to speed is receiving the closest attention 


of tramway managers; the size of the tramcar is rapidly 
approa ching its economic limit, but there is a considerabk 
margin left before the capacity of the track is exhausted. The 


capacity of the track is important. not only from a passenger- 


carrying point of view, for it has a great financial value. Th 
track represents one of the chief items of capital expenditure 
and a heavy charge in the maintenance account and, con: 


quently, has an important effect on the cost per car-mile 


obviously, the greater the car mileage the lower the track 
charges per car-mile. The total maintenance and renewal 


charges do not vary in anything approaching direct ratio t 


the car-miles. 
In comparing the figures of various lengths of track whic 
have recently been relaid in Hull it was found that the tota 


car mileage per mile of rail varied from just over 3,000,(0 t 
just over 6,000,000, and yet there was comparatively littl 
difference in the section of the worn rails: the joints are, d 


course, the weak spot, and the paving, which is not worn at 
all by tramcars, but is maintained at the tramway’s expen 
is not a weak spot—it is an imposition. To obtain the gri atest 
value for money spent it is essential that the most eff ient 
use be made of the track, and the factor governing tl & 
headway. Headway is depe ndent upon speed of loading and 
unloading, and acceleration. The latter has been improved 


and with the higher powered motors now in use is satisfaetor} 
hut the question of loading and unloading is a different stor 


Tt is of little use increasing the size of tramecars if the restr icte 
exits of the smaller cars are retained. Larger cars demand 
better exits, or the necessary headway between cars i: i? 


creased instead of decreased, thus discounting the advaniages 
gained hy the increase in the size of car. 

It is interesting to trace the history of tramwavs from * 
financial standpoint. because it gives a key to the financial 
position of some of the less fortunate undertakings to-day 
It is, of course, the heavy initial capital expenditure on the 
track and overhead electrical equipment which is the mos 
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grious ‘tem in the construction or extension of tramway sys- 
tems uu the very important bearing that the charges on this 


account have on the financial results of an undertaking. 1 
is on this issue that the omnibus, as a single and complete 
has the advantage, and it is only when the remunerative 


nit, 

= e reaches a figure at which the capital charges per car- 
mile are a reasonable figure that tramways enter the field. 
As the cost of construction has increased, so has the scope for 
tramways decreased and the field for omnibuses and railless 
omnibu-es increased. In the case of the sleeper-ballasted 
track there is a remarkable difference in the cost, which works 


ut at one-third of the price of the paved track, and the main- 
tenance at 20 per cent. or even less than that of the paved 


track. It also follows that, in the majority of cases where 
sleeper track can be used it is possible materially to increase 
speed and, therefore, the earning capacity of rolling stock. 
Dealing with the comparative capital charges of the two 
types rolling stock, the very serious difference in the lives 


of the two must be taken into account. Assuming an approxi- 
mate equality in the cost per seat, the omnibus must be 
lepreciated at from 5/7 years as against the tramcar with a 
safe depreciation extending over 17 years, which gives an 
advantage in favour of the tramcar of 250 per cent. 

Dealing briefly with running costs and taking the best 
figures in each case and where the ownership is the same, 
there appears to be very little difference in the cost per car- 
mile. The great difference is that, although the car and omni- 
bus mile costs are approximately the same, the capacity of the 
tramcar is 100 per cent. larger than that of the omnibus and, 
therefore, the average load is better. It is important to re- 
member that mileage has a greater effect on tramway costs 
than on omnibus costs. The tramways are handicapped in the 
matter of road maintenance charges and also rating, both of 
which it is hoped to see adjusted. 

The —~ difference between London and the provinces is 
that the load curve for London has two peaks while the curve 
for the provinces has three, the reason being that a large 
number of the inhabitants of provincial towns are able to get 
home for their mid-day meal. The smaller the town, within 


certain limits, the more pronounced is the mid-day peak. 
The characteristic daily load of the Hull tramways may ke 
taken as typical of all the larger provincial svstems. It is a 


distinctly better curve than the one for London. The peaks 


represent approximately 50 per cent. 
carried and the load factor, 


head of population per annum equals 213. The 


system. 


of the total passengers 
i.e., the mean load referred to the 
is 54 per cent. The number of journeys per 
ratio of the 
peak loads to the basic load and their diversity have a most 
important bearing on economic problems; in dealing with 
the whole load if the load factor is low, then the cost will be 
high and, if the diversity is bad, this also reflects on the cost. 

The railways have realised where unnecessary competition 
was leading them and, with a view to self-preservation and 
the retention of an economic fare, have adopted the group 
The same conditions are appearing in the passenger 
road transport of towns, and it is imperative that so mething 
should be done to prevent chaos if cheap transport is to be 
retained. There must be co-ordination, it is impossible to 
have economical and cheap transport with an unlimited 
number of agencies dealing separately with the same traffic 
problem 

The outs tanding fe ature is the low average number of pas- 
sengers per car-mile, 14. in comparison with the average 
passengers per car- mile p soe Ta peak load periods, but this is 
unavoidable. In short distance passenger transnort a frequent 
service must be retained; there is a critical point at which the 
reduction of a service must stop if there is to be any service 
at all. It is on this point that the tramcar with its greater 
capacity has the advantage. In London the peak loads are 
largely dealt with by the tube railways and tramways. In 
the provinces the tramways have to deal with them. 

It is interesting to compare the passengers per car-mile in 
1912 and 1922—10.97 and 14.34. The average fare paid per 
passenger—0.87 pence and 1.39 pence, and the cost of running; 
also to note that, in spite of the cost per car-mile having in- 
creased 125 per cent.,’the passengers per car mile have only 
increased 34 per cent. and the fare paid 59 per cent. This is 
due to greater efficiency, the elimination of waste mileage; 
larger cars and higher speeds. 

Tramways are, and will remain, 
and cities. There is no form of road transport that can deal 
with mass passenger transport as cheaply and effectively as 
tramways. The motor omnibus has a useful and increasing 
sphere of operation, but the tramcar has also increased its use 
fulness, and the effectiveness and capacity of 
by no means exhausted. 


maximum load, 


a necessity in large towns 


tramways are 








SWEDEN’S TRADE 


AND INDUSTRY. 





Statistics of Sweden's electrical trade do not at first sight hold 
out much promise to British exporters of electrical goods. These 
unports tell in value from Kr. 10,635,000 in 1921 to 
Kr. 4,023,000 in 1922. Meanwhile, the value of exports 
lropped from Kr. 18,128,000 to Kr. 10,877,000. Sweden over- 
bought excessively in 1920 and fairly considerably in 1921, but 
it is reasonable to expect that during the current year she will 
advance a long way towards the resumption of normal pur- 
chasing abroad. Her return to comparative prosperity would 
have been complete before now had it not been for labour 
trouble The continued unsettlement in Central Europe and 
the failure of Russia have, of course, been delaying influences, 
but as far as Sweden’s internal situation is concerned, the 
drastic liquidation of accumulated stocks has restored her im- 
port markets to virtual stability. 

The British Commercial Secretary 
Kershaw) says in his recent report* that there are welcome 
signs that the great body of British traders-are commencing 
to grasp the factors which govern the economic life of Sweden, 


at Stockholm (Mr. H. 


and to realise that the country consists of something more than 
great lukes, forest lands, fields of iron ore, Lapps and reindeer 
&e Ihe present time, he says, could hardly be improved 
upon for commencing operations in Sweden, and the business 
don ter will be in proportion to the preliminary investiga- 
tions and activities carried out now. German competition 
sub i to a considerable extent in 1922 and, it may be added, 
has n off further since. The decline has been conspicuous 
In connection with many engineering and machinery products, 
belting and rubber manufactures. German prestige, says Mr. 
Ker , is undoubtedly suffering through the disposal of 
inte: goods in the Swedish market. 


Attempts are still being made to develop trade between 


Russis and Sweden. Last December the first Soviet-owned 
Stearner, the Dekret, 456 tons net, arrived in Stockholm. The 
hat of its cargo was not such as to inspire confidence in 
Rus > present resources of raw material. It consisted of 
12 iles of linen rags. The commodities purchased from 
: by the Soviet Government at the time when it had 
fold st its disposal were principally products of the metallur- 
a ndustries, electrical equipment, and agricultural imple- 
Regarding the progress made in railway 

Railway electrification, the Commercial Secretary 


Electrification. reports that at the beginning of 1922 the 
tt : Riksgransen-Nattavaara line (277 km.) of 
me ipland ore railroad was electrified. At the end of March 
ue electrification was extended 21 km. to Boden, and at the 


*H.M. Stationery Office or D.O.T. Price 2s. 


end of June the whole main line from Riksgrinsen to Lulea 
(a total of 434 km.) was electritied. burther work is now 
being carried on at Gillivare, where the lines up to the ore 
mines are being electrified, and at Lulea where the switching 
and export yards at Svartén are being electrified. The Nor- 
Wegian part of this railroad from Riksgrinsen to Narvik 
is also under electrification. The total number of electric 
locomotives in use on the line at the end of the year was 41, 
together with two motor cars. Nine more locomotives of the 
strongest type are on order and will be delivered in 1923. As 
regards the: electrification of the Stockholm-Goteborg line, two 
committees were sitting in 1922, one of which delivered its 
recommendations at the end of the year. 


The report refers to the contract entered 
Radio-Tele- into last year by the Sweédish Telegraph 
graphy and Administration with the Radio Corporation 
Telephony. of America for the supply of radio appara- 
tus at a cost of about £100,000. The entire 
station is put at about £375,000. During 
1922 the two small wireless staticns belonging to the Swedish 
Waterfall Board, viz., the half kilowatt stations at Porjus and 
Suorva, handled not less than 15,450 telegrams each, not in- 
cluding Press messages and the like received daily from 
Swedish and foreign wireless stations. In 1921 each station 
handled 12,008 telegrams. 

During 1922 the Swedish public learning of the achievements 
accomplished in Great Britain and the United States, mani- 
fested great interest in the development of wireless broadcast- 
ing, and, as the manufacture and use of wireless apparatus is 
prohibited by law, many applications were submitted to the 
authorities for permission both to manufacture and to use 


cost of erecting the 


apparatus. The Swedish Telegraph Administration (Radio 
Bureau), having devoted considerable attention to the ques 
tion, with a view more particularly to avoiding the con- 


fusion. which has occurred in the use of wireless telephony in 
the United States, has now proposed that a system should 
adopted similar to that which obtains in Great Britain. 


The report refers to the steady progress 
which is being made in Sweden in har- 
nessing waterfalls for the generation of 
electrical energy. The movement has re- 
ceived an additional impetus in recent years owing to dear 
coal, excessive manufacturing costs generally, and the conse- 
quent need to avoid the importation of fuel as far as possible. 
The develope@g capacity of waterfalls in 1921 was estimated at 
about 1,269,000 h.p., whilst a further 130,000 h.p. was under 
construction. Two new stations began work at the beginning 


Water 
Power. 
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of 1922, viz., the Motala installation (12,000 h.p.) and the_in- 
stallation at Forshuvud in Dalalven, belonging to the Stora 
Kopperbergs Bergslags Company (about 15,000 h.p.). Among 
the more important work in hand at present may be cited the 
State power station at Lilla Edet in the Gota river, which it 
is intended to equip with three sets, each yielding about 
10,000 h.p. Work on the State power station at Harsfranget, 
which will yield eventually about 150,000 h.p., has been sus- 
pended owing to the general economic depression and the con- 
sequent decline in the demand for electric energy. In central 
Sweden the State owns the hydro-electric stations at Troll- 
hittan, Alkarleby and Motala, and a steam reserve plant at 
Viisteras, in addition to important waterfalls in the north of 
Sweden. Expert: investigations have revealed the fact that 
there are about 40,000 million kilowatt-hours of water power 
annually available in Sweden. The present consumption of 
electric power is estimated approximately in the following pro- 
portions :—Pulp and paper mills, 60 to 65 per cent.; sawmills, 
74 per cent.; iron and steel works, 20 per cent.; miscellaneous 
industries, 7} per cent.; and textile mills, 2 per cent. 

Mr. Kershaw makes some interesting observations concern- 
ing the so-called eight-hours’ law, which Swedish industrialists 
condemn as a heavy drag on production and injurious to their 
export trade. It is in force provisionally until the end of this 
year, and there is a party in favour of its continuance for two 
or three years. Mr. Kershaw believes that in order to adjust 
working times to the peculiar Swedish climatic conditions (long 
winters and short summers), some modifications will be intro- 
duced to bring about more elasticity in the operation of the 
law, such as the limitation of the number of hours by the 
year, instead of by the day or week. 








LEGAL. 


Clonakilty Electric Light and Power Co.’s Appeal. 
[VALUATION JUDGMENT. ] 
At Clonakilty, Co. Cork, Quarter Sessions last week, Deputy 
Judge Meredith gave judgment in the case of the Clonakilty 
Electric Light and Power Co., Ltd’s., appeal against the valua- 
tion of the Commissioner of Valuation. In delivering his 
decision, his Honour said: This is an appeal against a valua- 
tion of £185, made upon the rateable property of the appellant 
company. Under Section 7 of the Rateable Property (Lreland) 
Amendment Act of 1860, the subject matter of the valuation 
includes the motor power in the premises, but excludes the 
value of any machinery which is not erected or used for the 
production of motive power. The first question that arises is 
whether the dynamo, switchboard, motors, and accumulators 
are or are not machinery erected or used for the production 
of motive power. Now, the machinery in question is, of 
course, erected and used for the production of electricity, 
which, as the very name of the undertaking shows, may be 
regarded as motive power; but that electricity is the commo- 
dity produced and supplied by the company. The motive power 
evidently contemplated by the section is motive power em- 
ployed on the premises for the purpose of the works of the 
undertaking itself. There are engines on the premises which 
produce such motive power, and they are properly machinery 
to be included in the valuation. But the dynamos and other 
machinery in question are only concerned with the application 
and use made of that motive power. This distinction was very 
clearly recognised in the case of the Commissioner of Valua- 
tion versus Clones Electric Lighting Co. Accordingly the 
machinery in question must be excluded from the valuation. 
The valuation of what is properly rated is to be based on an 
estimate of ‘‘ rent for which, one year with another, the same 
might in its actual state be reasonably expected to let from 
year to year, the probable average annual cost of repairs, in- 
surance, and other expenses (if any) necessary to maintain 
the hereditament in its actual state, and all rates, taxes, and 
public charges if any (except tithe rent charge) being paid by 
the tenant.” For the purpose of the estimate, the hypothetical 
tenant may be supposed to be a prospective incoming company 
that contemplated taking over the undertaking as a going 
concern, as all rated property is supposed to be taken, at a 
rent on a letting from year to year, the company naturally 
reckoning on paying the rent out of the revenue. But capital 
has to be provided for the purchase of the non-rateable pro- 
perty. The value placed on this property is £2,188. If, then, 
a probable return of 10 per cent. is taken as about what would 
tempt capital into the concern, then 10 per cent. on that sum 
must be deducted from probable net receipts. A further 5 per 
cent. on the same sum should also be deducted to allow for 
renewals, and 2} per cent. for contingencies; then a similar 
10 per cent. should be allowed on the capital that would have 
to be raised to provide floating capital. On the evidence I 
estimate the requisite floating capital in the present case at 
£300. Hence 174 per cent. on £2,188 and 10 per cent. on £300, 
making in all, say, £413, must, to begin with, be deducted 
from the probable net receipts. The receipts I estimate at 
£600, for it ‘s not sufficient simply to strike an average for 
three years, and the Commissioner has, to my mind, not suffi- 
ciently taken into consideration the exceptional character of 
the revenue in the year 1920. The sum of £600, leas £413, that 


—— 


is to say £187, is what the hypothetical tenant compuny coyj 
afford to pay for rent, so as to give an adequate return op jp. 
vested capital, were it not that the amount of the rates py. 
able on the valuation would have to be discharged; ag y, 
rates are l6s. in the £, the rent would be £104. According, 
I find that the proper valuation is £104, and not £185, The 
Commissioner has adopted a method of computation whig 
differs from the foregomg in that it allows a deduction from 
the revenue in respect of renewals of machinery use for the 
production of motive power, and admuttediy rateabie. Thy 
deduction is, in my judgment, contrary to the provisions ¢ 
Section 2. The rateable property is assumed to | 


. ¢ rented 
under a letting from year to year, and the tenant is expres) 
assumed to be liable for repairs, and an allowance in thy 


respect has, in fact, been made in calculating the net anny 


revenue. No doubt an actual purchasing company would bay 
to provide a sinking fund to meet renewals, but the rey 
which determines a valuation under the Act, is based q 
assumptions which, however fictitious, must be strict) 
observed. The deductions allowed by the Commissiong 
would, if permissible, considerably reduce the £10!. Jy 


Commissioner, though his valuation is so much in exces ¢ 
that which I have found, also makes a reduction of 3 
cent. on the valuation of £246, reached by the calculatiq 
which he has submitted, that is called a ** reduction to mak 
relative.”’ ‘The valuations generally in the locality are old, aj 
are admitted to be on the average all too low. Hence if th 
strictly proper valuation is placed on the premises in this cay 
an unfair burden is thrown on the appellants. A sort of lo) 
equation is admitted, and in accordance with that equatiq 
the tigure arrived at in accordance with Section 2 is reduc 
by 25 per cent. In that way £246 is reduced to £185. Hoy. 
ever fair this reduction may be, it is not suggested that it bs 
any legislative sanction, and I cannot hold that I am at libery 
to follow the practice, and reduce the £104, which I hay 
found, by any percentage whatever. Accordingly the appa 
must be allowed, and the £185 valuation be reduced to £1 

Mr. J. A. McCarthy, B.L., was for the appellant. Mr. E.] 
McElligot, K.C., was for, the Commissioner of Valuatia, 
respondent. 





British Thomson-Houston Co., Ltd., v. Ridley. 

Mr. Justice Russet, in the Chancery Division on July fit 
had before him the motion, adjourned from the previous weet 
of the plaintiffs against C. Ridley, of Middlesbrough. 

His LorpsHip had granted an ex parte injunction to te 
plaintiffs, restraining the defendant from selling incandesen 
electric lamps that, 1t was alleged, infringed their letters pate 
and also leave to serve notice of motion on the defendant. 

Counsel for plaintiffs said the defendant had not appearel 
and he asked for the injunction to be extended until the tnd 

This was granted. 


Beresford vy. Grace. 
Str Frances NEWBOLD, one of the High Court Official Referea 
on July 6th, heard an action in which Mr. W. Beresford, d 
32, New Street, S.E., claimed from Mr. Alfred Grace a 
H. & E. Lea, Ltd., of Brewer Street, Regent Street, \\ 
£282 16s. 7d., balance of commission at the rate of 40 mM 
cent. connected with an electrical business in which plainti 
was engaged. 

Mr. Wort, who appeared for the plaintiff, prefaced } 
opening statement of the case by announcing that any dife 
ence in regard to the figures would be settled on one simp’ 
principle which had been agreed between the parties; } 
there was a question as to liability—whether the liability w 
upon Mr. Grace or H. & E. Lea, Ltd. Counsel said that 
Beresford, the plaintiff, was for many years manager of & 
Hendon Electric Supply Co., Ltd., and in that capacity becam 
acquainted generally with the electrical business, and cal 
into contact with Mr. Alfred Grace, the first defendant, Wi 
in March, 1919, was carrying on the business of a )uildé 
When H. & E. Lea, Ltd., was started, Mr. Grace suggest 
that they should together start the business of electrical eg 
neers on arranged terms. Negotiations took place, and 
correspondence that passed showed that the person who maj 
the contract with plaintiff was Mr. Grace and not Lea, li 
The business was carried on in accordance with the te 
arranged, but plaintiff had never been able to get an accoull 
Defendants denied having made the contract, and ssid t 
there was a partnership and they were willing to have 
partnership account taken. : 

Mr. Fiercuer (for the defendants) said that notwithstan 
ing this the plaintiffs took out a specially endorsed writ uP 
which the Master sent the whole matter to the Official Refer 

Sir Francis NEWsOLT, in giving judgment, said there ¥ 
really very little in dispute between the parties, and he ent 
tained little doubt as to the result. Originally a diffical 
arose as to the liability of fhe two defendants, but it was c& 
that plaintiff must have judgment for a sum of money gail 
both defendants, for they were indistinguishable commerci®! 
He would give judgment against both defendants, treatl 
the company as a defendant. The action was brought fa 
sum of profit due to plaintiff in the working of a joint adv 
ture. It did not matter whether the parties were in # 
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partnership or whether it was a mere contract of 
nt. There was no doubt a community of interest 





tween the parties, and it became necessary to calculate what 
was due to the plaintiff. It was clear that plaintiff was 





atitled to something, and that that something was 40 per cent. 
{ the | 


the amo 





fits. There must be judgment for the plaintiff for 
t on the writ, £267 10s., with costs. 


Gilson vy. Brinsley’s. 





proceeded a 


ge further on Monday last, in the Mayor's & City of 


ndon Court, when Mr. Robertson, appearing for Capt. Mc- 
achern, the original defendant, applied for an order for 
sts agaiast a solicitor, Mr. F. O. Chinner, who, it was 
eged, ted without Capt. McEachern’s authority. The 





er supported by the defendants. 

K.C., for Mr. Chinner, said that his 
ac sted upon ‘the specific orders of Mr. ‘Garde and Miss 
He stated that Capt. McEachern was fully cognisant 
Chinner was doing, and he had acted for Capt. 
in other matters. Counsel admitted, however, that 
is client had never actually seen Capt. McEachern, having 
says acted upon instructions by Miss Ainge. 
judge SHEWELL Cooper allowed the application, 
ner must pay 


saying that 
the costs thrown away by acting as 


ehad done without being authorised by Capt. McEachern. 


Electricity Supply. 

the Electricity Commissioners—ez 
Joint Committee and others—came 
Appeal on July 9th, upon the appeal 


London’s 

case of the King v. 
re London Electricity 
fore the Court of 


{ the « ‘moyen 2 from the judgment of a Divisional Court 


" 


rought by 


Mm been 


Md in 


xharging rules nisi for certiorari and prohibition which 
granted against the Electricity Commissioners by 
ther Divisional Court. The previous proceedings were re- 


red in the ExecrricaL Review of March 28rd, and April 
1923. The case was opened on Monday and adjourned 
Wedne day, July 11th. 





Madras Electric Supply Co., Ltd., v. P. & O. Steam 
Navigation Co., Ltd. 
the King’s Bench Division on July 6th, Mr. Justice Bat- 


He heard further evidence in this claim for damages, 
plaintiffs in respect of the loss of a heavy electric 
the side of the s.s. Nagoya in Madras harbour. 

but reconditioning was necessary, 


The parcel was recovered, 
respect of the damage done the plaintiffs claimed 


ior ove! 


),756 12s. 8d. nf 



















































































efendants, in their defence, said that the damage was due 
uccident or defect in the ship’s tackle or to erroneous judg- 
nt on the part of the officers, and that they relied upon 
exceptions and conditions. 

ir. WriGut, for the plaintiffs, argued that the defendants 
uld not rely upon the exceptions with regard to unseaworthi- 
the exception was a qualified one and did not 


e Various 


ss, Decause 


FRANKLIN LLoyD, of the commercial and engineer- 
department of the British Thomson-Houston Co., 
that he had charge of the contract for the 


lt was to form part of a turbo-generator set, and 

d a cast-iron frame in which there were lamina- 

ns with slots for copper rods or wires insulated by certain 
al. After its immersion in the salt water it would 





ve to be rewound and dismantled. That required very 
“ial skilled labour, not available in Madras. Special ap- 
ratus would also be required to put the windings in the 
sand make the proper connections. Mere drying would 
iseless without rewinding. In those circumstances 
‘as essential that the stator should be sent back to 
They estimated that it would take six calendar 
recondition it. In the works they happened to 
r stator belonging to another set and they decided 
t out to Madras to replace the damaged one. 

idded that their cost of reconditioning the stator 


Ve beer 
Is country. 
mths tk 
ve anot 
send tl 
Vy I 

WITNES 








pplied the Madras Electric Supply Co. was estimated at 
850 
His LoxpsHip, giving judgment, said he was satisfied from 


whol the evidence that a preventer guy ought to have 
D rigged up when the stator was dealt with at Madras. 
re Was a consensus of opinion among the witnesses about 


+ 


he had come to the conclusion that the accident 
been prevented if that had been done. The vital 
the case was whether the absence of that emer- 


, and 
ght ha: 


stion 


Y guy was an error of judgment on the part of the master, 
Whether it constituted unseaworthiness on the part of 
ship. His view was that the failure to use the emergency 


was an error of judgment amounting to negligence on 


part of the master. There was tackle on board which 
might have used if he had thought it was necessary, and 
those rcumstances the accident was not due to any 
iness of the ship. The exceptions in the bill of 
prevented the plaintiffs from succeeding in the case. 


lants were not liable for the damage caused. If 
be wrong about that and the Court of Appeal should 
the vessel was unseaworthy, his Lordship assessed 
es at £4,242. 

nt was entered for the defendants, 


boul 
tha 


dam 





lor 


1dgry with costs. 












NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for thie journal by Masses. Serron- Jones, O'DELL AAD 
Stsrnuns, Patent Agents, 285, High Holborn, London, W.C. 1. 


1923. 























: 16,233. “ Telegraph and telephone apparatus.” A. E. Christie J A 
Sanhueza). June 22nd. 
16,242. “ INuminated sign.” F. W. Waggett. June 22nd 
16,258. ‘“* Electric relays." Western Electric Co., Ltd Schrieber June 
22nd. 
16,265. “Gas electrode.” A Schmid June 22nd Switzerland, June 
22nd, 1922.) 
16,273. ‘* Electric switching apparatus.’ Relay Automatic 1 lephone Co., 
Ltd., and F. M. Ward. June Dad 
16,285 5. “ Electric discharge devices.” ( H. F. Miiller firm of June 
22nd. (Germany, June 23rd, 1922.) 
16,289. “ Electric switching means for water-heatin pparatus, &« 
©. H. Still and W. M. Still & Sons, Ltd. June 22nd 
16,290. ‘* Electrical cooking appliances.” H H Ber nd ¢ \ 
Painton. June 22nd. 
; 16,292. ‘“* Safety devices for power-driven clothes wringers, & British 
Thomson-Houston Co., Ltd. (General Electric Co.). June 22nd 
16,293. ‘“* Enclosed furnaces."’ British Thomson-Houston ( Ltd Gen- 
eral Electric Co.). June 22nd 
16,300. ‘“* Wireless transmission and eption.”’ T Watson. June 22nd 
16,314. “ Plug in electric coils... C. B. Kersting lune 22nd 
16,315. ‘“* Galvanic batteries.” I Fuller and Fuller's United Electric 
Works, Ltd. June 22nd 
16,326. ‘“* Wireless aerial.’"” R. S. Collis and A. U. B. Rya June 23rd 
5 3 * Regulator for electric, steam, &c., radiators, &c."" R. MacLaren. 
* Elevator progress indicator.” J. Crawford and D. B&B Gebbie 
“Crystal detector.” F. L. Lash. June 23rd 
16,362. “ Electric switthes."” J. Backus. June 23rd 
16,363. “‘ Means for obtaining intermittent unidirectional currents of elec 
tricity from alternating currents."’ A. Barnett. June 23rd 
16,364. ‘* Electric motor-control systems." British Thom Houst Ce 
Ltd. (General Electric Co.). June 23rd 
16,365. ‘“* Variable condensers, &c."" Bur | Lt ( } Phillips 
June 23rd. 
16,367. ‘‘ Thermionic valves, &c.” I S. Brown, G. I Stubbs, i F 
Warner. June 23rd. 
16,372 * Electric welding.” E. ( R Marks (P ( ). June 23rd 
16,374. “Impedance bonds for railw signalling systems Automatic 
Telephone Manufacturing Co., Lid., I A. | Hudd od P. N. Roseby 
June 23 
16,379. ‘* Receivers for wireless telegraphy."" H J W Barnes, H L 
Rayner, and L. B. Tickle. June 23rd 
16,382. ‘ Wireless apparatus.” W. R. Clark and J. H. Hutcheon. June 
25th 
16,388 * Thermionix ves.” F R. Hickson June 2 
16,396 ‘Tramway rails.’ A. F.. Louis. June 25th 
16,43. ‘“ Electromagnetic wave signalli ' E. I June h 
16,406. ‘* Method of ‘ ve for electric Cc. R let 
calf and N. Sefton e 25th 
16,408 * Self-oiling wheel for tramcar trollies, &c."" A. R. Heppenstall 
and J. H. Heppenstall. June 25th 
16,409. “ Variable grid n reless t raph cy Cart 
wright. June 25th 
16,410. “ Trollies for electric tramways."’ W. Law ‘ June 25th 
16,420. ** Contact wire crystal detect um.” I Bens ] 25th 
16,421. “ PYastic compositions for cui insulat rf 
materials.” R. H. Abrey 25th 
16,427. “* Lighting.”’ A wl June 25 
16,433. “Ignition in interna I I Beving 
June 25th : é 
16,434. ‘* Automobile tail lig rol and ir ors.”” H. A. G Mu 
June 25th 
16,442. ‘“‘ Distributing telephone or telegraph ign G. W H d 
R. Lyle. June 25th 
16,450. ‘* Valve-holder adaptor.”” W. E. H. Humphreys June 25 
16,452. “ Electric switches."’ C. H. Hopwoo June 25th 
16,466. ‘‘ Telephones.” F. P. Bergmann. June 25th 
16,475. ‘* Amplification of electric currents.” British Thor H Co., 
Ltd. June 25th. (United States, June 26th, 1922.) 
16,476. ‘* Amplifiers.”” Britis Thomson-Houst« ( Lid lun 25th 
(United States, June 26th, 
16,480. ‘* Devices for conv g pressur flects into equivak electrical 
effects." A. Frisch. June 25th. (Germany, — 29th, 1922.) 
16,483. ‘“‘ Telephone systems.” Autom leph M g 4 
Ltd. June 25th. (United States, July 15th, 1922 
16,489. ‘“* Telephone systen Telephon M g ¢ 
Ltd. June 25th. (United States, 1922.) 
16.490. “ Electric contactor devices.”” G. Page nd A. We ®& Co ! 
June 25th 
16,568 * Dynamo-electric machines."’ British Thoms | ( Ltd 
(General Electric Co.). June 26th 
16,574 * Illuminated electric signs.”’ H. G. Detheridge 26 
16,575. ‘* Crystal receiver set for wireless signalling.’ I R. D 
June 26th 
16.583. ‘“* Controlling electric current by soun L. de I June 2¢ 
(United States, October 28th 1922 
16,592 * Party-line telephones.’’ G H Bryant, B B Johnson, Relay 
Automatic Telephone Co.. Ltd., and R. G \ k June 261 
16,597. ‘“ Rectifiers.” C. E. Ogden. June 26th United Stat Dex er 
26th, 1922.) 
16,598 * Vibrators for slternating-current rectifiers I Ogde 
June 26th. (United States, October 2nd, 1922 
16,610. ‘“* Alternating<current commu r machi N. Ja ky a M 
Kostenko. June 26th 
16,615 * Variable condensers."’ 4. B. Cole, In Ju 2Q6tt (United 
States, August Ist, 1922.) 
16,621 “ Apparatus for converting electricity into heat.” J. H. Row ds 
and G. Thomas. June 26th 
16,622. ‘“* Apparatus for converting electricity he J. H. Row ds 
and G. Thomas. June 26th 
16,623. ‘‘ Apparatus for nverting electricity into hea J. H. Rowlands 
and G. Thomas. June 26th 
16,624. ‘“* Apparatus for converting electricity into heat.” J. H. Row ds 
and G. Thomas. June 26th. 
16,642. ‘*‘ Manufacture of knobs, terminals, &c.” A. Round une 27th 
16,644. “‘ Cover for electric light switches.”” W. Simpkin J 27 
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16.655. ‘‘ Dual amplification in wireless reception."” E. T. Bateman and 
; Sinclair. June 27th 

16,658. ‘* Earthing clips.”” J. S. Swainson. June 27th 

16,674. ‘‘ Electric tube-welding machines."’ E. Schréder. June 27th. 

16,675. ‘“ Receiving apparatus for wireless telegraphy, && " W. McClure 
June 27th 

16,677. ‘‘ Seals for leading-in conductors of electric apparatus.’’ Metro- 
politan-Vickers Electrical Co., Ltd., and E. Y. Robinson. June 27th. 

16,678. ‘* Controllers for electric traction, &c."’ R Brooks, W. IT 
Gravy and Metropolitan-Vickers Electrical Co., Ltd. June 27th 

16,679. ‘“‘ Hand- or mechanically-driven electric generators."’ E. 
Smith. June 27th. 


Wythe- 


16,680. ‘* Galvanic batteries."’ L. Fuller and Fuller's United Electric Works, 


Ltd. June 27th 
16,683. ‘* Loud speaker for wireless apparatus."’ H. W. Parker. June 27th 
16,689. ‘‘ Apparatus for simultaneous reception and re-transmission of 
radio-telegraph, &c., signals.’ A Sharman. June 27th 
16,692. ‘* Ignition-control switches on internal-combustion engines." 
Inventions Development Co., Ltd., and J. G. P. Thomas. June 27t 
“Insulating material."” H. G. Clark and H. T. Culliford. June 


Thomas 


** Condensers and inductance coils for tuned electric circuits."’ C. F. 
Ltd., and B. E. G. Mittell. June 27th 

16,708. ‘* Electric switches."” G. Marr. June 27th 

16,716. ‘* Electric conductors.”’ Siemens & Halske Akt. Ges. June 27th 
(Germany, July 3rd, 1922.) 

16,718. ‘‘ Device for arresting t s, &c., on breakage of winding 
cable." E. N. Weighell. June 2 

16,732. ‘* Wireless receiving circuits."’ P 
Vickers Electrical Co., Ltd. June 27th. 

16,733. ‘* Wireless receiving § circuits.”’ P. Hinton and Metropolitan- 
Vickers Electrical Co., Ltd. June 27th. 


Hinton and Metropolitan- 


Eckersley 
16,739. ‘‘ Diaphragms for telephones, gramophones, & a 
June 27th. 
16,743. ‘* Electric lighting for vehicles.”” L. J. ¢ Tolmer June 27th. 
(France, June 28th, 1922.) 
16,744. ‘* Rheostats.””’ P ). Baker June 27th 
16,700. ‘“* Electric irons."” K. M. Raymond. June 27tt 
16,756. ‘ Wireless telegraphy, &c.’’ Radio Communication Co., Ltd., and 
J. Scott-Taggart. June 27th. 
16,757. ‘* Means of mounting and insulating valve legs of wireless receiv- 
ing sets, &c."’ A. E. Bowyer-Lowe. June 27th 
16,758. ‘* Variable resistances for valves for wireless receiving sets, &c.”’ 
A. E. Bowyer-Lowe. June 27th. 
16,762. ‘* Electric power transmission.’ 
16,765. ‘‘ Wireless receiving sets.”” J. C. 
16,772. “‘ Electric control arrangements.”’ 
Hunter. June 28th. 
16,814. ‘* Reception of wireless telegraphy, &c.”’ L. S. Langley. June 28th. 
16,820. ‘‘ Electric resistances."” A. H . McCallum. June 28th. 
16,821. “ Wire-drawing apparatus.”’ Western Electric Co., Ltd. (Western 
lectric Co., Inc.). June 28th 
16,842. ‘* Wireless communication.” H. J. Harvey. June 28th 
16,844. ‘* Electric power systems.”” C. Meyer. June 28th 
16,846. ‘* Receiving apparatus for telegraphy, &c."" Siemens & Halske Akt. 
Ges. June 28th. (Germany, January 23rd.) 
16,851. ‘“‘ Crystal detector.” T. Hutchings. June 28th 
16,852. ‘* Wireless receiving circuits." H. G. Bell, W. J. Brown, and 
Metropolitan-Vickers Electrical Co., Ltd. June 28th 
16,853. ‘‘ Control systems for motors of electric tramears, &c."’ Metro- 
politan-Vickers Electrical Co., Ltd., and N. E. North. June 28th 
16,854. ‘“* Electric inductance coils for high-frequency circuits.’’ N P. 
Hinton and Metropolitan-Vickers Electrical Co., Ltd June 28th 
16,860. ‘ Electrodes for electric arcs.”” D. Gardner, H L 
and C. G. T. Salenius. June 28th 
16,863. ‘* Electric resistances.” J. L 
16,869. “ Electric motor-contr systems 
Ltd. (Compagnie Francaise Thomson-Houston 
16,874. “* Electromagnetic means fo 
A. F. Sykes. June 28th 
16,876. ‘* Detector for wireless receiving sets." A. M. Hooper June 29th. 
16,877. ‘ Earthing running rails, &c."" J. McCreath. June 29th 
16,880. ‘* Wireless loud-speaker attachment for gr umophones.”’ F. Thody. 
June 29th . 
om “Illuminated signs.” | W. Chamberlair June 29th 
6,905. “ Pneumatically-controlled condense ‘oO ireless teleg ” , 
Dell. June 29th. a stent taille 
16,916. ‘‘ Insulators for aerial or line wires.” 7 4A £ 
T. E. Haywood June 29th 
16,932. ‘* Telephone receiver.”” Anciens Etablissements >i { m no 
June 29th. (Fr som July 6th, 1922.) Mtabiinssenee E. Picard S Anon 
16,936. “* Telephone instruments.” S. S 
16,940. “ Loaded telephone circuits.” A. ¢ 
Co., Ltd. June 29th 
16,941. ‘* Me 0 minatin y diffuse< eflected light.”’ 
ang and A. D = 
16,944. “*\ 
June 29th 
16,945. “ Alternating~ 
de Ferranti June 29t} 
16,948 
June 29th 
16,950 
and Co 
16,953 I 
16,954. “ Oscillating | 
16,964. ‘‘ Automatic ele 
56.600. © Blectric sower tranes . 
16,988. ‘* Mounting tubular pole arms upon 
. rd | & Sons, Ltd une 30th 
tor i lectric lamp bulbs." G. W. Shord 


June 27th. 


Collier 


16,737. “ Radio transmitting systems.’’ T. L 


A. M. Taylor. June 28th 
Trickey. June 28th 
J. R. C. August and E. K. 


R. Lunden, 


June 2%h, 
British Thomson-Houstoa Co 
June 28th. 
1g and reproducing und.” 


’ 


or transmi 


Haywood and 


Petticord. June 29th 
’. Bartlett and General F 


heer a0 telephone po 
16,989 “MM 
Woods. June 
17,5. “7 


30th 


ghton-Jones 


June 30th 
rent.” E 





PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the epecifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


10.403 , i9s2i. 

4: ” imps and the like.’’ : aie Sal 

1922" (199.049 ) F an ne lik J. G. Smith. Fe 
32,844. “Sound receiv 2 


tiguid co particularly for receiving sound 
ids y 


Ges. December 7th, 1990. (172,637 


—— ae 


1922. 


1,167. ‘*‘ Synchronous electric distant control apparatus 
January 14th, 1921. (174,082.) 

3,698. “ Gas-filled electric discharge tubes with independe disch 
Naamlooze Vennootschap Philips’ Gloecilampenfabrieken. Febru 9th, 
(175,275.) 

4,219. ‘* Protective systems for alternating-current circuits."’ A. E. Me 
C. C. Garrard, W. Wilson and A. H, Railing. February 13th, 19 (199 

4,488. ‘“ Electric accumulators.”” O. Neumann and A. Neun Ja 
Sth, 1922. (191,358.) 

4,718. ‘‘ Control of electrically-propelled vehicles.” English ectric 
Ltd., and C. F. Barnholdt. February 17th, 1922. (199,074.) 

6,536. ‘‘ Telephone instrument apparatus and attachments.” H. D, 
March 6th, 1922. (199,076.) 

6,955. “* Electric lamp fittings.” R.M. Beard. March 9th, 192 (19 

7,106. ‘* Current-collecting apparatus for electricity."" C. W. K Ja 
9th, 1923. (199,088.) 

7,345. ‘* Printing telegraph receiver.” Western Electric Co., I (We 
Electric Co., Inc.). March 13th, 1922. (199,101.) 

7,358. ‘* Electrically-heated fabrics,” A. Negromanti March 13th, § 
(Addition to 173,205.) (199,106.) 

7,369. ‘* Method of and apparatus for producing commutator bars.” §# 
Watson and A. O. Hinchliff. March 13th, 1922. (199,109. 

37 “* Infusible electrothermic safety devices."’ R. Lenner, P. Parvo 

Gallo. March 13th, 1922. (199,110.) 

“Devices for attachment to the mouthpieces of telephone g 
mitters and other sound-transmitting instruments.”’ Plantation Rubber 
facturing Co., Ltd., and M Dessau. March 14th, 1922. (199,115) 

7,472. ‘“ Electrical insulating cylinders.’”” A. P. M. Fleming, B. §, 
W. Whiteley, Ltd., and Metropolitan-Vickers Electrical Co., Ltd. March 
1922. (199,118.) 

7,494. “* Thermionic valve amplifiers."" J. M. Miller. March 15th, ff 
. “Construction of accumulator and accessory carrying 
vehicles and the like.”” R. H. Playfoot. March 15th, 1922. (I$, 

* Electromagnetic relay."" D. C. Crowe March l6éth, if 
(199,135.) 

7,771. “ Electrical switch point detecting and like apparatu 
Power Railway Signal Co., Ltd., and J. Ashton. March 16th, 1922. ¢ 

7,775. ‘* Electric cut-outs."’ A. Baderna. March 17th, 1921 177,18) 

7,987. “‘ Apparatus for controlling railway signals of the electric 
type, whereby the ‘danger’ indication is extinguished when the ‘ clear’§ 
cation is illuminated without breaking the circuit to the lamp giving 
‘danger’ indication. R. Dell. March 18th, 1922. (199,150.) 

8,502. ‘* Electric switches.’’ C. L. Pratt and L. J. Hooper. March 
1922. (199,165.) 

10,649. ‘‘ Cooling of electrical apparatus.”’ 
mique April 13th, 1921. (178,442.) 

10,704. ‘* Radio-transmitt 
Ltd., and E. F. W. Alexanderson 
(199,192.) 

11,127. “* Protective devices for dynamo-<lectric machines."’ English @ 
tric Co., Ltd., and W. E. M. Ayres. April 20th, 1922. (199,201 

12,735. ‘‘ Electric hand-laundry irons of domestic and laundry type.” 
Warbrick and Callender’s Cable and Construction Co., Ltd. Mav 5th, 8 
(199,212.) 

12,793. ‘* Electrical energy supply systems.’’ J. W. Cox. May 6th, 
(199,214.) 

2,868. ‘‘ Telephone systems.”’ 
Ltd. May 18th, 1921. (180,317.) 

14,494. ‘* Wave-length and the indicators for use in wireless 
graphy and wireless telephony.” P. Rees. May 23rd, 1922. (199% 

14,597. ‘* Saxophones.” Hawkes ! Sons G Swerts) May th, 
(199,237.) 

14,485. ‘“‘ Construction df electric condensers. of continuou 
capacity."" A. C. Huskinson. May 24th, 1928. (199,238.) 

15,884. ‘“* Electric resistances.”’ F. Pellin and G. Pelletier. Jur 
(Addition to 165,099.) (181,368.) 

16,671. ‘* High-tension magneto- 
16th, 1922. (199,251 

17,026. “ Electrical n ° G. Ellis and Metropx 
Electrical Co., Ltd. June 199,255.) 

17,195. ‘* Inductance coils for use in wireless telegraphy, t 
the like.” J. H. L. Bridge. June 22nd, 1922. (199,258.) 


for 


Bureau d’Organisation 


systems.’” British Thomson-Houston @ 
April 13th, 1922. (Addition to I 


Automatic 


Telephone Manufacturing 


machines.” W - Ture 


19,125. ‘* Ignition systems nbustion motors.’ 
12th, 1922 199,271 

19,344. ‘“* Electric furnaces 4 ; Anon Dece mt 
(190,695.) 

20,870. ‘* Wireless systems 
(199,279.) 

21,251. ‘“* Electrical capacitance control devices.”’ Igranic Electr 
(Cutler-Har Manufacturin *0.) igust 3rd, 1922. (199,283 

21,670. ‘* Po -off mechanism for ctric motors.” J. 1 
August Yth, 

21,819. “ tri : f i British Thomson-H 
Ltd. September 2 

22,820. ‘‘ Multiple fuse plugs,” , August 22nd, 

24,597. ‘* Electric ontrolling dev a" illivan Machin 
25th, 1921 (189,424 

26,843. ‘‘ Galvanic cells 
October 4th, 1922 199,308 

26,844. “Galvanic cells 
October 4th, 1922. (199,309 

26,868. ‘‘ Carbon holder f{ 
Etablissements Barbier, Ber 
(199,310.) 

28,190. ‘* Electrical inte 

31,833. ‘“‘ Telephone instr 

o., Ltd. Apr® 10th, 1922 

32,114. “Ignition apy 

~hristic March 6th, 1922 

ation 8,952/22.) (199,325 

33,069. ‘ Autom te systems.”” T Le 
1922 Divided applicatior 1,360 /22.) (199,327.) 

343. “‘ Apparatus for colle ting current from overhe 

for electric traction.”” O. Kurz. March 7th, 1921 Div 
176,769.) (191,068.) 


J. Robinson. Jul 


apparatus 


6,766. “ Preven 


other ecti 
heated appliances.” 


195,605 

td. (Western 
h, mn 198,413 (Bi 
** Electric switches.”’ t Man turing Cc Rebruar 4¢ 
(Divided application on 175,975 te 








